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9.1 DESCRIPTION 

This patent addresses three problems: 

1 ) the poor transmission of blue light through conventional endoscope imaging bundles, 

2) the common use of a red guide laser during laser therapy makes it difficult to also use 
autofluorescence imaging during laser therapy, and 

3) the difficulty of providing an inexpensive blue light source for fluorescence excitation. 
There is one claim and sixteen additional remarks. There are four embodiments. 

The first embodiment [0008] (Figure 1) describes a "fluorescent" observation endoscope apparatus with 
a single intensifier, color CCD and mode-switching. A Xenon lamp is used as the white light source and 
a blue laser as the excitation light source. The unique feature is that the endoscope has two illumination 
light guides, one for white light and one for fluorescence excitation light. The light guide for white light 
is made of a flexible material. The light guide for fluorescence is made of a material that transmits 
ultraviolet and blue light, such as quartz fiber, which is not very flexible. The excitation light guide is 
made a much smaller diameter than the white light guide, and therefore has little effect on the flexibility 
of the endoscope. The two light guides are combined at the distal, insertion end of the endoscope with 
the excitation guide centered in the white light guide, and share the same illumination optics. By 
utilizing quartz fiber for the excitation guide, the transmission of excitation light through the endoscope 
is considerably improved. 

In a modification of the first embodiment [0018] (Figures 5-6), the excitation light guide is combined 
with the white light guide at the distal (insertion) end of the endoscope such that the excitation light 
guide fibers are arranged around the periphery of the white light bundle. Alternatively, the excitation 
light guide fibers are arranged at random through out the white light bundle. 
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In another modification of the first embodiment [0020] (Figure 7), the excitation light guide is coaxial 
within the white light guide for their entire length. The optics of the light source are such that a laser is 
focused onto the excitation light portion and a Xenon lamp is focused onto the white light portion of the 
light guide. This version has the advantage that it can also be utilized with a conventional light source as 
a white light only endoscope. . ^ 

In yet another modification of the first embodiment [0022] (Figures 8-9), the distal (insertion) end of the 
light guide is split into two so that illumination can take place from two ports. At each port, the 
excitation guide is arranged in the center of the white light guide. By having two ports, the illumination 
is spread more evenly over a broader area. 

In still another modification of the first embodiment [0023] (Figure 10), the excitation light guide and 
white light guide are each covered with a jacket to prevent leakage of light from one light guide to the 
other. 

The second embodiment [00224] (Figure 11) describes another variation of a "fluorescent" observation 
endoscope apparatus. The unique feature is that this fluorescence imaging system incorporates a laser 
therapy unit wherein the light used to guide the laser therapy is the same wavelength as that of the 
excitation light (or shorter). This makes it possible to utilize the laser therapy unit during fluorescence 
imaging. With a conventional laser therapy unit, the light used to guide the therapy is red and would 
saturate the fluorescence camera. 

The third embodiment [0032] (Figure 12) describes an implementation of a less expensive blue light 
source for fluorescence imaging based on semiconductor lasers. Blue laser output is achieved by running 
the output of an 800 nm semiconductor laser through a frequency doubler (to get 400 nm) and then 
amplifying this second harmonic in an optical fiber amplifier. The 800 nm light also serves as the pump 
for the optical fiber amplifier. 

The fourth embodiment [0039] (Figure 13) describes an improvement to the third embodiment. The 
difficulty with the third embodiment is that the output is 400 nm, shorter than the usual wavelength of 
around 440 nm. In the fourth embodiment, a 880 nm laser is doubled and amplified in an optical fiber 
amplifier. Because higher power 800 nm lasers available, such a laser is also incorporated into the 
optical path to serve as the pump laser for the optical fiber amplifier. In this way, 440 nm output of 
reasonable power is achieved. In this way output similar to that of a HeCd laser can be realized with a 
savings in size and weight, and cost. 
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[Title of the Invention] 
Fluorescence Observation Apparatus 

[Abstract] 
[Object] 

To provide a fluorescence observation endoscope apparatus which realizes 
miniaturization and cost reduction of an excitation light source by transmitting 
excitation light with high efficiency while maintaining the flexibility of an 
endoscope. 

[Solution] 

In a fluorescence observation endoscope apparatus, which displays both an 
observation image acquired by normal illumination light and a fluorescence 
image based on fluorescence excitation by the excitation light via a endoscope 1 
simultaneously or by switching time-divided manner, the endoscope 1 is provided 
with; a light guide 3 which bundles a light guide 14 for excitation light formed by 
quartz fibers, and a light guide 3 for white light formed by multi-component type 
fibers. The excitation light is transmitted through the aforementioned light guide 
14 for excitation light, and the normal illumination light is transmitted through the 
light guide 1 5 for white light to the distal tip of the endoscope 1 . 

[Claims] 
[Claim 1] 

A fluorescence observation apparatus, which displays both an observation image 
by the normal illumination light and a fluorescence image based on the 
fluorescence excitation by the excitation light simultaneously or by switching 
time-divided manner, is characterized by having the light-guide paths which are 
formed by quartz fibers for transmitting the aforementioned excitation light and by 



multi-component type fibers for transmitting the aforementioned normal 
illumination light. 

[Detailed Description of Invention] 
[0001] 

[Technical Field of the Invention] 

This invention relates to a fluorescence observation apparatus which displays 
both an observation image by the normal illumination light and a fluorescence 
image based on fluorescence excitation by the excitation light simultaneously, or 
by switching time-divided manner. 

[0002] 
[Prior Art] 

With a conventional fluorescence observation apparatus disclosed in the United 
States Patent USP 4,821,117 gazette, the technique for supplying white light and 
excitation light by transmitting through the light guide of an endoscope to an 
organism and acquiring and displaying a normal observation image and a 
fluorescence image is described. 

[0003] 

[Problems to be Solved by the Invention] 

The blue wavelength light from ultraviolet is used as the fluorescence excitation 
light in the above-mentioned USP 4,821,117 gazette. Gas lasers, such as a He- 
CD laser, and dye lasers, such as an excimer dye laser, are used as a supply 
source of these lights. However, there is a problem that these laser devices are 
large size and expensive. 

[0004] 

In addition, the light guide of an endoscope consists of multi-component type 
fibers. However, multi-component type fibers have low transmissivity for the blue 
wavelength light from ultraviolet, that is 10 - 20 %. Thus, in order to obtain 
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sufficient output for the fluorescence excitation, as excitation light output, from 
the distal tip of an endoscope, a laser light source requires the output 5-10 times 
as large as the output from the distal tip. As a result, a laser light source 
becomes a large size and expensive. There is a quartz fiber with high 
transmission efficiency of excitation light, however, a quarts fiber is difficult to use 
as the light guide of an endoscope since it has low flexibility. 

[0005] 

This invention is subjected to solve the above-mentioned problems and to 
provide a fluorescence observation apparatus which realizes miniaturization and 
cost reduction of excitation light source by reducing the light output required for a 
excitation light source by transmitting excitation light with high efficiency while 
maintaining flexibility of an endoscope. 

[0006] 

[Means to Solve Problems] 

A fluorescence observation apparatus of this invention, which displays both an 
observation image by the normal illumination light and a fluorescence image 
based on the fluorescence excitation by the excitation light simultaneously, or by 
switching time-divided manner, has the light-guide paths consists of quartz fibers 
for transmitting excitation light and multi-component type fibers for transmitting 
the normal illumination light. 

[0007] 

In the above mentioned fluorescence observation apparatus, the excitation light 
is transmitted by quartz fibers and the normal illumination light is transmitted by 
multi-component type fibers through the above-mentioned light-guide paths. 
Therefore, it is possible to perform efficient transmission suitable for each 
wavelength. Since the quartz fibers have low flexibility, for example, if entire light- 
guide paths of the endoscope are formed by quartz fibers, the flexibility of the 
endoscope would be lowered and a problem for insertion ability would occurs. 
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However, for the above-mentioned fluorescence observation apparatus, the 
minimum required numbers of quartz fibers for the excitation light transmission 
are used. Therefore, the deterioration of flexibility is smaller than that of the case 
where the quartz fibers used for the entire light-guide of an endoscope and the 
insertion ability is not affected. 

[0008] 

[Embodiments of the Invention] 

The embodiment of this invention will be explained below with reference to the 
figures. Fig. 1 illustrates an entire structure of a fluorescence observation 
endoscope apparatus as a fluorescence observation apparatus of the first 
embodiment of this invention. 

The fluorescence observation endoscope apparatus of this embodiment 
comprises mainly: 
an endoscope 1 ; 

a camera 5 for detecting an image of the organism which is acquired through the 
aforementioned endoscope 1 ; 

an image processor 9 for processing the image signal output from the 

aforementioned camera 5; 

a monitor 13 for displaying images; 

an excitation light source 16 which is a light source part of the endoscope 1; and 
a white light source 17. 

[0009] 

In the above-mentioned endoscope 1, an image guide 2 which takes in the 
reflected light from an organism into the camera 5, and a light guide 3 which is a 
light-guide path for irradiating the observation light to the organism are arranged. 
The ocular portion 4 of the endoscope 1 is connected to the camera 5. 

[0010] 
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f k , 

The aforementioned light guide 3 branches into the light guide 14 for excitation 
light and the light guide 15 for white light near the light incident surface. The light 
guide 14 for excitation light is connected to the excitation light source 15, and the 
light guide 15 for white light is connected to the white light source 17. Fig. 2 is an 
exemplary sectional view showing the structure of the light guide 3. The light 
guide 14 for excitation light is formed by fibers, such as quartz fibers, which have 
high transmissivity to a blue wavelength light from ultraviolet. On the other hand, 
the light guide 1 5 for white light is formed by fibers, such as multi-component 
type fibers, which are made by high flexibility materials. The diameter of the light 
guide 14 for excitation light is about 0.1-0.5 mm, and that of the light guide 15 for 
white light is about 1-3 mm. These light guides are collected into at least one 
bundle near the light emission end 3a near the distal tip of endoscope. Fig. 3, 
(A), (B), and (C) are the diagrams respectively showing either the light emission 
end side or the light incidence side of the light guide 3 indicated by the Arrows A, 
B, and C in Fig. 2. 

[0011] 

The above-mentioned camera 5 has a switching mirror 6, a first CCD (solid 
imaging element) 7, and a second CCD (solid imaging element) 8. The output 
signals from CCDs 7 and 8 are input into the image processor 9. 

[0012] 

The above-mentioned image processor 9 has a first CCU (camera control unit) 
10, a second CCU 11, and superimposition circuit 12, and is connected to the 
monitor 13. 

[0013] 

Next, the operation of the fluorescence observation endoscope apparatus 
structured as above will be described. The excitation light emitted from the 
excitation light source 16 is transmitted through the light guide 14 for excitation 
light and then irradiated into the organism from the distal tip of the endoscope 1. 
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The organism excited by the excitation light emits fluorescence and this 
fluorescence image is transmitted to the camera 5 via the image guide 2. The 
normal observation image of the organism illuminated by the white light is 
transmitted to the camera 5 via the image guide 2. 

[0014] 

The above-mentioned excitation light and white light are switched sequentially 
and supplied to the organism. The fluorescence image is projected onto the first 
CCD 7 and the normal observation image is projected onto the second CCD 8 by 
switching the optical path of the switching mirror 6 in the camera 5 in 
synchronization with the timing of switching. 

[0015] 

Since the intensity of the fluorescence image is very weak, it is necessary to 
perform amplification of intensity by such as an image intensifier (I.I) 7a before 
the image is entered to CCD 7. The fluorescence image entered to CCD 7 is 
transmitted to the first CCU 1 0 of the image processor 9. The normal 
observation image entered to CCD 8 is transmitted to the second CCU 11. 
These images are displayed on the monitor 13 via the superimposition circuit 12. 

[0016] 

Fig. 4 is a detailed illustration of the aforementioned light guide 3, which uses a 
laser light source 18 as an excitation light source and a Xe-lamp 19 as a white 
light source, and a light source part, which is arranged at the incidence end of the 
light guide 3. Each light is incident to the light guide 14 for excitation light or the 
light guide 15 for white light via a converging optical system 20 and introduced to 
the distal part of the endoscope 1 . 

[0017] 

According to the fluorescence observation endoscope apparatus described 
above, by separately transmitting the excitation light and the white light using the 
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light guides 14 and 15 formed by fibers, which are made of two materials suitable 
for each wavelength light, the high efficiency transmission is made possible. 
Consequently, the necessary power to the excitation light source 6 can be 
reduced so that the miniaturization and cost reduction of the excitation light 
source 16 can be realized. In addition, by using the minimum required numbers 
of quartz fibers which have low flexibility for transmitting excitation light, the 
deterioration of flexibility of the endoscope 1 can be controlled compared to the 
case that the light guide 3 is formed of quartz fibers. 

[0018] 

Next, a modification example of a light guide for a light guide path of the first 
embodiment will be explained. This example of a modification is characterized 
by a forming method of the bundle of the light guide. Fig. 5 and Fig. 6 illustrate 
the configuration of the light emission surface of light guides 21 and 24. 

[0019] 

An example of Fig. 5 illustrates quartz fibers 22 arranged in a circle inside the 
light guide 22 for white light which is a peripheral part of a bundle of the light 
guide 21 . By this, the excitation light is supplied widely and a fluorescence 
image in a wide range can be acquired. As a result, it is possible to perform 
efficient fluorescence observation. An example of Fig. 6 illustrates quartz fibers 
25 which are arranged randomly in the light guide 26 for white light inside the 
bundle of the light guide 24. Therefore, the excitation light is supplied to an 
organism uniformly. Consequently, the accurate fluorescence observation 
becomes possible. 

[0020] 

Next, another modification example of a light guide for a light-guide path of the 
first embodiment will be explained. Fig. 7 illustrates a light source part and a light 
guide when the light guide of this modification is applied. In the above- 
mentioned light guide 27, the light guide 28 for excitation light, and the light guide 
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29 for white light are bundled completely from the light incident end to the light 
emission end. The converging optical system 30 comprises a lens, a mirror, etc. 
It is structured to guide the light form the laser light source 18 to the light guide 

28 for excitation light and to guide the light form the Xe-lamp 19 to the light guide 

29 for white light. 

[0021] 

In this modification example, there is a merit of simplifying a structure of the 
endoscope having the light guide 27 since the whole light guide 27 is bundled. 
Thereby, it is applicable for even a conventional endoscope by just alternating 
the light guide. 

[0022] 

Next, another modification example of the light guide as the light-guide paths 
above-mentioned first embodiment will be explained. The light guide 33 of the 
above-mentioned modification example as shown in Fig. 8 is formed by the light 
guide 34 for excitation light and the light guide 35 for white light and in which the 
emission end 33a of the light guide is split into two bundles. Fig. 9 (A), (B), (C), 
and (D) are the diagrams respectively showing the Arrow A, B, C, and D 
indicated in Fig. 8. According to the light guide 33 of this modification example, it 
is capable of the wide range illumination and improves the observation efficiency. 

[0023] 

Next, another modification example of the light guide for a light-guide path of the 
first embodiment will be explained. The light guide 36 of the modification 
example shown in Fig. 10 comprises the light guide 37 for excitation light and the 
light guide 39 for white light. The light guide 37 for excitation light and the light 
guide 39 for white light are covered respectively with the jackets 38 and 40. 
Thereby, a leak of the light from each light guide 37 and 39 is stopped and more 
efficient light transmission is possible. 
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[0024] 

Next, the second embodiment of a fluorescence observation endoscope 
apparatus regarding this invention will be explained. 

A fluorescence observation endoscope apparatus of this embodiment shown as 
a block diagram of Fig. 1 1 comprises: 

an endoscope 51, which is mainly used to be inserted into a body cavity, for 
acquiring a normal observation image and a fluorescence observation image 
from an observing area such as a diseased area by insertion into a body cavity; 
a white light source 53 for illuminating the normal observation light which is 
supplied to the aforementioned endoscope 51 with the switching operation of the 
first adapter 52; 

a fluorescence excitation laser apparatus 54 as a source for excitation light with 
the wavelength from ultraviolet to blue for fluorescence observation with the 
switching operation of the first adapter 52 in the same manner [as a white light 
source 53] ; 

a laser treatment apparatus 66 for supplying a treatment laser light and a guiding 
light to a laser probe 72 which is inserted through the endoscope 51 ; 
a normal TV camera 56 for recording the normal observation image acquired by 
the endoscope 51 via the second adapter 55; 

a fluorescence image recording camera 57 for recording a fluorescence image 
acquired by the endoscope 51 by excitation light from the fluorescence excitation 
laser apparatus 54 via the second adapter 55; 

a CCU 58 for processing the normal observation imaging signal recorded by the 
normal TV camera 56 and generating a normal image; 
a fluorescence image processor 59 for processing the fluorescence imaging 
signal recorded by the fluorescence image recording camera 57 and generating 
a fluorescence image; 

a video switcher 61 which inputs the normal image and the fluorescence image 
and outputs the normal image and the fluorescence image in accordance with 
the signal from the video switching controller 60; and 
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a monitor 62 for displaying the output images from the video switcher 61 . 
[0025] 

By operating drive of the movable mirror 64 with the driver 63, the above- 
mentioned first adapter 52 can switch between white light from the normal 
illumination light source 53 and excitation light form the fluorescence excitation 
laser apparatus 54. The switched white light or excitation light is introduced to 
the light guide 71 inserted through the endoscope 51. The position of the 
movable mirror 64 at the time of a supply of white light is shown as a solid line, 
and the position of the movable mirror 64 at the time of a supply of excitation light 
is shown as a dotted line in Fig! 11. 

[0026] 

The above mentioned light guide 71 transmits the light from the first adapter 52 
to the distal tip of the endoscope 51 and irradiates forward from the tip. The 
reflected light of the light irradiated to the observing area is transmitted as a 
normal observation image and/or a fluorescence observation image to the ocular 
part 74 of the endoscope 51 through the image guide 73 inserted through the 
endoscope 51. 

[0027] 

The ocular part 74 is removably connected to the second adapter 55. The 
second adapter 55 operates the movable mirror 76 by the driver 75 and switches 
between a normal observation image and a fluorescence observation image. 
The position of the movable mirror at the time of the normal imaging is shown as 
a solid line, and the position of the movable mirror 76 at the time of the 
fluorescence imaging is shown as a dotted line in Fig. 11. A normal observation 
image is guided to the normal TV camera 56 and a fluorescence observation 
image is guided to the fluorescence image recording camera 57 in accordance 
with this switching operation. 
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[0028] 

The normal TV camera 56 records the normal observation image by the built-in 
CCD 77 and transmits the normal observation image signal to CCU 58. On the 
other hand, after the fluorescence image recording camera 57 performs optical 
amplification of the fluorescence observation image by the image intensifier 82 
via the rotating filter, the image is recorded by CCD 83, and then the 
fluorescence image signal is transmitted to the fluorescence image processor 59. 

[0029] 

The laser treatment apparatus 66 is provided with a treatment light source 67 
and a guiding light source 68 and switches the light guided to the laser probe 72 
by the movable mirror 69. The wavelength of the aforementioned guiding light 
source 68 is almost identical or shorter than the wavelength of the excitation light 
supplied from the fluorescence excitation laser apparatus 54. By setting the 
wavelength of guiding light described as above, it can prevent the phenomenon 
of the fluorescence observation with the excitation light to be disturbed by the 
guiding light. 

[0030] 

The fluorescence observation endoscope apparatus of the second embodiment 
described above can have the following effects: A red light is used generally as a 
guiding light for performing the conventional laser treatment. However, the 
fluorescence light for performing the fluorescence observation also contains a 
red light. Therefore, there is a problem that the reflected light of the guiding light 
is mixed with the red component of fluorescence light and prevents from 
performing the accurate fluorescence observation. 
According to the fluorescence observation endoscope apparatus of this 
embodiment, by using the wavelength of a guiding light which is almost identical 
or shorter than the wavelength of the excitation light, disturbing the excitation 
observation by a guiding light can be prevented. When the guiding light having 
almost the same wavelength as the excitation light is used, fluorescence 
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observation performance can be improved since the guiding light further assists 
fluorescence excitation. 

[0031] 

In addition, as an example of the modification of the fluorescence observation 
endoscope apparatus of the above-mentioned embodiment, a switching system 
can be employed in which a guiding light is switched between a normal red light 
and a light having a similar wavelength or a shorter wavelength to excitation light 
In this case, the guiding light with the wavelength, which does not disturb 
observation, is used when the fluorescence observation is performed, and a red 
guiding light, which is excellent for visibility, is used when the treatment is 
performed. As the result, the reliable and smooth observation and treatment can 
be performed. 

[0032] 

Next, a fluorescence observation laser apparatus of the third embodiment 
regarding this invention will be explained. 

A fluorescence observation laser apparatus of this embodiment shown as the 
block diagram of Fig. 12 has: 

a semiconductor laser apparatus 91 for generating mainly laser lights; 

a first beam splitting means 92 which diverges the laser light from the conductor 

laser apparatus 91 into a first light ray and a second light ray; 

a wavelength conversion means [Translator's note: frequency doubler] 93; 

a wave combining means 94 for combining the second light ray with the first light 

ray output from the frequency doubler 93; 

an optical fiber amplifier 95 for amplifying the first light ray using the second light 
ray as an excitation light; 

a second beam splitting means 96 which diverges the first light ray and the 
second light ray; 

an optical absorption plate 97 for absorbing the diverged second light ray; and 
a probe 98 which supplies the first light ray into an organism. 
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Moreover, mirrors 99 and 100 are respectively placed between the first beam 
splitting means 92 and the frequency doubler 93 and between the frequency 
doubler 93 and the wave combining means 94. 

[0033] 

For the fluorescence observation laser apparatus comprised as above, a red light 
with the wavelength of about 800nm is used as a semiconductor laser. The light 
output from the above-mentioned semiconductor laser is diverged into a first light 
ray and a second light ray. The wavelength conversion of the diverged first light 
ray is performed by the frequency doubler 93. As a wavelength converter, a 
second harmonic component generating element is used for the above- 
mentioned frequency doubler 93 so that first light ray with the wavelength of 
800nm is converted into the wavelength of 400nm. 

[0034] 

The wavelength-converted first light ray is re-combined with the second light ray 
by the wave combining means 94. The optical fiber amplifier 95 amplifies the 
wavelength-converted first light which having the second light ray as an 
excitation light. The optical fiber amplifier 95 contains optical amplifying 
materials for the second light ray. Then, the light passed through the optical fiber 
amplifier 95 is diverged into a first light ray and a second light ray by the second 
beam splitting means 96. The second light ray used as excitation light is 
absorbed by the optical absorption plate 97. The first light ray amplified is 
supplied to the organism via the probe 98. 

[0035] 

Conventionally, for the red region of the wavelength around 800nm, there are 
high power output, small-size, and inexpensive semiconductor lasers. However, 
in a current state, there are only extremely low output and expensive ones been 
developed for the ultraviolet to blue semiconductor lasers of the wavelength 
around 400nm that commonly used for fluorescence excitation. 
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[0036] 

In the apparatus of this embodiment, by using the second harmonic component 
generating element as a wavelength converter of the above-mentioned frequency 
doubler 93, the laser light with 400nm wavelength is acquired by the laser light 
with 800nm wavelength. However, conversion efficiency of the second harmonic 
component generating element is low; few percents so that the power of the laser 
light is reduced after the conversion. Therefore, the optical fiber amplifier 95 is 
used for amplifying the laser light in order to obtain sufficient power for 
fluorescence observation. 

[0037] 

In addition, by changing amplifying materials of the frequency doubler 93 and the 
optical fiber amplifier 95, it is possible to select several wavelengths of excitation 
light in accordance with a desired fluorescence wavelength. 

[0038] 

As described above, according to the fluorescence observation apparatus of the 
third embodiment, a small-size and low cost fluorescence observation laser 
apparatus can be realized by employing a small and inexpensive semiconductor 
laser. 

[0039] 

Next, a fluorescence observation laser apparatus of the fourth embodiment 
regarding this invention will be explained. 

A fluorescence observation laser apparatus of this embodiment shown as the 
block diagram of Fig. 13 comprises: 

a first semiconductor laser module (first LD module) 101 which emits the laser 
light with a first light ray; 

a second semiconductor laser module (second LD module )102 which emits the 
laser light with a second light ray; 

a frequency doubler 103 for converting the wavelength of the first light ray; 
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a wave combining means 104 for combining the first light ray output from the 
frequency doubler 103 and the second light ray output from the second 
semiconductor laser module 102; 

an optical fiber amplifier 105 for amplifying the first light ray using the second 
light ray as an excitation light; 

a beam splitting means 106 for diverging into the first light ray and second light 
ray; 

an optical absorption plate 107 for absorbing the second light ray diverged; and 
a probe 108 for supplying the first light ray into an organism. 
Furthermore, the output light of the frequency doubler 103 is reflected by a mirror 
109 and entered into the wave combining means 104. 

[0040] 

The fluorescence observation laser apparatus of this embodiment comprised as 
above outputs a first light ray, which is a laser light having the wavelength of 
880nm light from the first semiconductor laser module 101, and a second light 
ray, which is a laser light having the wavelength of 800nm from the second 
semiconductor laser module 102. The wave conversion means 103 uses the 
second harmonic component generating element so that the first light ray with 
880nm wavelength of the above-mentioned first semiconductor laser module 101 
is converted into 440nm wavelength. 

[0041] 

The first light ray output from the above-mentioned frequency doubler 103 and 
the second light ray output from the second semiconductor module 102 are 
combined by the wave combining means 104. The wavelength-converted first 
light ray using the second light ray as an excitation light is amplified by the fiber 
amplifier 1 05. 

The above-mentioned first light ray and second light ray is diverged by the beam 
splitting means 106, and the second light ray used as an excitation light is 
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absorbed by the second light ray absorption plate 107. The above-mentioned 
first light ray is supplied to an organism via the probe 108. 

[0042] 

The following is the reason why a semiconductor laser having two types of 
wavelengths is used for this embodiment described above. That is, the first 
semiconductor laser module 101 output the laser light with the wavelength of 
880nm and acquires the laser light with a half wavelength which is 440nm by the 
second harmonic component generating element. The aforementioned 440nm- 
wavelength laser light has the same wavelength as a helium cadmium laser 
which is commonly used for fluorescence excitation and this wavelength is suited 
for fluorescence excitation laser. On the other hand, a 800nm-wavelength 
semiconductor laser is used for the second semiconductor laser module 102. 
For semiconductor lasers, the laser light of this wavelength 800nm is the 
wavelength that can obtain the highest power output and is suited for an 
excitation light to perform amplification by optical fiber. 

[0043] 

In this case, the power of laser light is reduced considerably after the wavelength 
conversion is performed by the second harmonic component generating element 
which is similar to the above-mentioned third embodiment. However, the laser 
light is amplified by the optical fiber amplifier 105 in order to obtain the sufficient 
power for fluorescence observation. Furthermore, by changing amplifying 
materials of the semiconductor laser modules 101, 102, the frequency doubler 
103, and the optical fiber amplifier 105, several wavelengths for excitation light 
can be selected in accordance with a desired fluorescence wavelength. 

[0044] 

As described above, according to the fluorescence observation laser apparatus 
of the fourth embodiment, the miniaturization and cost reduction of a 
fluorescence observation laser apparatus can be realized by employing a small 
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and inexpensive semiconductor laser module. Especially in the apparatus of this 
embodiment, the same function as the apparatus using a He-Cd laser can be 
realized in a small size and at low cost since the laser light having the same 
wavelength with a He-Cd laser is output. 

[0045] 

[Additional Remarks] 

According to the foregoing embodiments of this invention described above, the 

following constructions can be obtained. 

Namely: 

1 . A fluorescence observation apparatus, which displays both an observation 
image by the normal illumination light and a fluorescence image based on the 
fluorescence excitation by the excitation light simultaneously or by switching 
time-divided manner, which is characterized by having a light-guide path formed 
by quartz fibers for transmitting said excitation light and multi-component type 
fibers for transmitting said normal illumination light. 

[0046] 

(The operation and effects of Additional Remark 1) 

In the fluorescence observation apparatus of Additional Remark 1 , said excitation 
light is transmitted through quartz fibers, and said normal illumination light is 
transmitted through multi-component type fibers so that efficient transmission 
suitable for each wavelength can be performed. Since quartz fibers have low 
flexibility, when the entire guide-light path of endoscope was formed by quartz 
fibers as the prior art, the flexibility of was reduced and there was a serious 
problem concerning the insertion ability. However, for said guide light path, the 
minimum required numbers of said quartz fibers are used. Thus, the reduction of 
the flexibility of said endoscope is smaller and the insertion ability is not affected 
in comparison with the case where the quartz fibers used for the entire guide light 
path of the endoscope. According to the fluorescence observation apparatus 
described above, said excitation light can be transmitted with the high efficiency 
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while maintaining the flexibility of said endoscope, and the light output required 
for excitation light can be reduced. Therefore, the miniaturization and cost 
reduction of an excitation light source can be realized. 

[0047] 

2. In Additional Remark 1 , the fluorescence observation apparatus which is 
characterized by the fact that said quartz fibers and multi-component type fibers 
are formed into at least one bundle at the light emission end. 

[0048] 

(The operation and effects of Additional Remark 2) 

In the fluorescence observation apparatus of Additional Remark 2, excitation light 
and normal light are emitted from the almost same positions by bundling said 
quartz fibers and multi-component type fibers. According to the fluorescence 
observation apparatus of Additional Remark 2, in addition to the effects of 
Additional Remark 1 , since excitation light and normal light are emitted from the 
almost same positions, the corresponding position of a fluorescence image and a 
normal image can easily be identified. 

[0049] 

3. In Additional Remark 2, the fluorescence observation apparatus which is 
characterized by the fact that said bundle is formed in a manner that said quartz 
fibers are arranged on the periphery of the bundle. 

[0050] 

(The operation and effects of Additional Remark 3} 
In the fluorescence observation of Additional Remark 3, excitation light and 
normal light are emitted from the almost same positions by bundling said quartz 
fibers and multi-component type fibers, and excitation light is irradiated in a wide 
range by especially arranging the quartz fibers for irradiating excitation light on 
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the peripheral of the bundle. According to the fluorescence observation 
apparatus of Additional Remark 3, in addition to the effects of Additional Remark 
2, excitation light can be further irradiated in a wide range of an organism and 
effective fluorescence observation can be performed. 

[0051] 

4. In Additional Remark 3, the fluorescence observation apparatus which is 
characterized by the fact that said bundle is formed in a manner that the quartz 
fibers are arranged randomly in said bundle. 

[0052] 

(The operation and effects of Additional Remark 4) 
In the fluorescence observation of Additional Remark 4, excitation light and 
normal light are emitted from the almost same positions by bundling said quartz 
fibers and multi-component type fibers, and excitation light is irradiated evenly by 
especially arranging the quartz fibers for irradiating excitation light randomly in 
the bundle. According to the fluorescence observation apparatus of Additional 
Remark 4, in addition to the effects of Additional Remark 3, excitation light can 
be further irradiated to an organism evenly and an accurate fluorescence 
observation can be performed. 

[0053] 

5. In Additional Remark 1 , the fluorescence observation apparatus which is 
characterized by the fact that said guide light path is the bundled fibers, which 
said quartz fibers and multi-component type fibers are bundled, and the fact that 
an optical means is provided to project excitation into said quartz fibers and 
normal illumination light into said multi-component type fibers at the light incident 
end. 

[0054] 

(The operation and effects of Additional Remark 5) 
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In the fluorescence observation apparatus of Additional Remark 5, excitation light 
and normal light are respectively incident to the incident end of the bundle 
consisting of said quartz fibers and multi-component type fibers by using said 
optical means. Also, said quartz fibers and multi-component type fibers are 
bundled so that excitation light and normal light are emitted from the almost 
same positions. According to the fluorescence observation apparatus of 
Additional Remark 5, in addition to the effects of Additional Remark 1, by 
irradiating excitation light and normal light from the same positions, the 
corresponding position of a fluorescence image and a normal light can easily be 
identified. Furthermore, by just modifying the light guide of a conventional 
endoscope, the endoscope can be used for this fluorescence observation 
apparatus. 

[0055] 

6. A fluorescence observation apparatus containing a laser treatment means 
which is characterized by the fact that the wavelength of guiding light is similar or 
shorter than the wavelength of excitation light. 

[0056] 

7. The fluorescence observation apparatus containing a laser treatment 
means which is characterized by comprising plural guiding light sources having 
red light or light with shorter wavelength of red. 

[0057] 

8. In Additional Remark 7, the fluorescence observation apparatus which is 
characterized by the fact that said light with shorter wavelength has a similar 
wavelength or shorter wavelength with the wavelength of excitation light. 

[0058] 

(Problem to be solved in Additional Remark 6 - 8) 
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The technology for supplying a treatment laser based on fluorescence emitted 
from an organism is described in the fluorescence observation apparatus 
disclosed in the international application WO 92/08515 gazette. In this 
apparatus, a guiding light is used for aiming a laser at the laser treatment. This 
guiding light usually is red; on the other hand, fluorescence based on excitation 
light contains red color. Thus, the red component of fluorescence may be mixed 
with the reflected light of the guiding light and this may interfere with performing 
the accurate fluorescence observation. Additional Remark 6 through 8 are 
constituted under consideration of solving the above described problems. 

[0059J 

(The operation and effects of Additional Remark 6) 

According to the fluorescence observation apparatus of Additional Remark 6, 
said guiding light promotes fluorescence excitation so that an accurate 
fluorescence observation can be performed without being disturbed by said 
guiding light during fluorescence observation. 

[0060] 

(The operation and effects of Additional Remarks 7 and 8) 
According to the fluorescence observation apparatus of Additional Remarks 7 
and 8, since the guiding light, which switches between the observation condition 
and treatment condition, which has a wavelength which does not disturb 
fluorescence observation, and which has a wavelength with excellent visibility for 
the treatment, is used, a suitable observation and treatment can be performed. 

[0061] 

A laser apparatus which comprises: 
a semiconductor laser module; 

a light splitting means which diverges the light output power of the semiconductor 
laser module into a first light ray and a second light ray; 
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a wavelength conversion means [frequency doubler] for converting the 
wavelength of said first light ray; 

an optical fiber amplifier for amplifying said first light ray wavelength converted 
using said second light ray as excitation light; 

and a probe for introducing said first light ray amplified into an organism. 
[0062] 

(The operation and effects of Additional Remark 9) 
In the laser apparatus of Additional Remark 9, the light output by said 
semiconductor laser is diverged into said first light ray and said second light ray, 
and said first light ray is wavelength-converted. Said first light ray with the 
wavelength converted is amplified by said optical fiber amplifier using said 
second light ray as excitation light and supplied to an organism. According to the 
laser apparatus of Additional Remark 9, a small and inexpensive laser source for 
fluorescence excitation can be provided. 

[0063] 

10. In Additional Remark 9, the laser apparatus which is characterized by said 
semiconductor laser module having plural semiconductor laser elements and an 
optical combining means for combining plural light rays output from these 
semiconductor laser elements into one light ray. 

[0064] 

(The operation and effects of Additional Remark 10) 
In the laser apparatus of Additional Remark 10, a high laser output can be 
acquired by making said semiconductor laser module to have plural 
semiconductor laser elements and by combines plural light rays output from 
these semiconductor laser elements into one light ray. According to the laser 
apparatus of Additional Remark 10, in addition to the effects of Additional 
Remark 9, the sufficient laser output for fluorescence excitation can be obtained. 
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[0065] 

11. In Additional Remark 9, the laser apparatus which is characterized by the 
fact that said wavelength conversion means [frequency doubler] is a second 
harmonic component generating element. 

[0066] 

(The operation and effects of Additional Remark 11) 
In the laser apparatus of Additional Remark 11, said wavelength conversion 
means is a second harmonic-component generating element and said first light 
ray with wavelength converted becomes the half wavelength from the original 
wavelength. According to the laser apparatus of Additional Remark 1 1, the laser 
wavelength suitable for fluorescence can be obtained. 

[0067] 

12. In Additional Remark 9, the laser apparatus which is characterized by the 
fact that said first light ray after the wavelength conversion by said wavelength 
conversion means is blue or ultraviolet light and said second light ray is red light. 

[0068] 

(The operation and effects of Additional Remark 12) 
In the laser apparatus of Additional Remark 12, said second light ray after 
wavelength conversion has a wavelength of blue or ultraviolet light and said 
second light ray has a wavelength of red light. According to the laser apparatus 
of Additional Remark 12, in addition to the effects of Additional Remark 9, the 
laser wavelength suitable for the fluorescence excitation and laser radiated 
treatment can be obtained. 

[0069] 

13. A laser apparatus which comprises: 

a first semiconductor laser module which outputs a first light ray having the first 
wavelength; 
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a second semiconductor laser module which outputs a second light ray having 
the second wavelength; 

a wavelength conversion means [frequency doubler] which performs wavelength 
conversion of said first light ray, 

an optical fiber amplifier for amplifying said first light ray with the wavelength 

converted by using the second light ray as excitation light; 

and a probe for introducing the amplified first light ray into an organism. 

[0070] 

(The operation and effects of Additional Remark 13) 

In the laser apparatus of Additional Remark 13, there are said two semiconductor 
laser modules and in which said first light ray with the first wavelength and said 
second light ray with the second wavelength are output. Said first light ray is 
wavelength-converted and then amplified by the optical fiber amplifier using the 
second light ray as excitation light. Said first light ray amplified is supplied to an 
organism. According to the laser apparatus of Additional Remark 13, a desired 
laser wavelength can be selected and the ability for fluorescence observation can 
be improved. 

[0071] 

14. In Additional Remark 13, the laser apparatus which is characterized by the 
fact that at least one of said first semiconductor laser modules or second 
semiconductor laser module having plural semiconductor laser elements and an 
optical combining means for combining plural light rays output from these 
semiconductor laser elements into one light ray. 

[0072] 

(The operation and effects of Additional Remark 14) 
In the laser apparatus of Additional Remark 14, at least one of said 
semiconductor laser modules have said plural semiconductor laser elements. By 
combining plural light ray output from these semiconductor laser elements, a high 
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laser output can be obtained. According to the laser apparatus of Additional 
Remark 14, in addition to the effects of Additional Remark 13, the laser output 
sufficient for fluorescence excitation can be obtained. 

[0073] 

15. In Additional Remark 13, the laser apparatus which is characterized by the 
fact that the above-mentioned wavelength conversion means [frequency doubler] 
is a second harmonic component generating element. 

[0074] 

(The operation and effects of Additional Remark 15) 
In the laser apparatus of Additional Remark 15, said wavelength conversion 
means is a second harmonic component generating element, and the first light 
ray after the wavelength conversion becomes the half wavelength from the 
original wavelength. According to the laser apparatus of Additional Remark 15, 
in addition to the effects of Additional Remark 13, the laser wavelength which is 
suitable for fluorescence excitation can be acquired. 

[0075] 

16. In Additional Remark 13, the laser apparatus which is characterized by the 
fact that said first light ray with the wavelength converted by said wavelength 
conversion means is blue or ultraviolet light ray and said second light ray is 
infrared light ray. 

[0076] 

(The operation and effects of Additional Remark 16) 

In the laser apparatus of Additional Remark 16, the wavelength of said second 
light ray after the wavelength conversion is the wavelength of blue or ultraviolet 
light and the wavelength of second light ray is the wavelength of infrared light. 
According to the laser apparatus of Additional remark 16, in addition to the 
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effects of Additional Remark 13, the laser wavelength which is appropriate to 
perform fluorescence excitation and laser radiated treatment can be acquired. 

[0077] 

[Effects of the Invention] 

According to the fluorescence observation apparatus of this invention described 
above, the guide light path, formed by quartz fibers for transmitting fluorescence 
excitation light and multi-component type fibers for transmitting normal 
illumination light, is provided so that the excitation light can be transmitted with 
high efficiency while maintaining the flexibility of the endoscope. Thus, the 
miniaturization and cost reduction of an excitation light sour can be realized. 

[Brief Explanation of Drawings] 
[Figure 1] 

Fig. 1 is an overall structural diagram of a fluorescence observation endoscope 
apparatus, which is a fluorescence observation apparatus, constituting the first 
embodiment of this invention. 

[Figure 2] 

Fig. 2 is a model sectional view diagram showing the constitutions of a light guide 
of the fluorescence observation endoscope apparatus of Fig. 1 . 

[Figure 3] 

Fig. 3 illustrates the arrow diagrams of Fig. 2 and each diagram 3 (A), (B), and 
(C) represents A, B, and C arrow diagrams of Fig. 2. 

[Figure 4] 

Fig. 4 is a diagram showing the detail of a light guide and its light source part of 
the fluorescence observation endoscope apparatus of Fig. 1 . 

[Figure 5] 
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Fig. 5 illustrates a modification example of an emission-end surface configuration 
of the light guide of the fluorescence observation endoscope apparatus of the 
first embodiment. 

[Figure 6] 

Fig. 6 illustrates another modification example of an emission-end surface 
configuration of the light guide of the fluorescence observation endoscope 
apparatus of the first embodiment. 

[Figure 7] 

Fig. 7 is a diagram of a light guide and a light source part in which another 
modification example of the light guide of the fluorescence observation 
endoscope apparatus of the first embodiment is applied. 

[Figure 8] 

Fig. 8 is a model sectional view diagram showing the another modification 
example of the constitutions of a light guide for the fluorescence observation 
endoscope apparatus of the first embodiment. 

[Figure 9] 

Fig. 9 illustrates the arrow diagrams of Fig. 8 and each diagram 3 (A), (B), and 
(C) represents A, B, and C arrow diagrams of Fig. 8. 

[Figure 10] 

Fig. 10 is a model sectional view diagram showing another modification example 
of the constitutions of a light guide of the fluorescence observation endoscope 
apparatus of the first embodiment. 

[Figure 11] 

Fig, 1 1 is a block diagram of a fluorescence observation endoscope apparatus of 
the second embodiment which relates to this invention. 
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[Figure 12] 

Fig. 1 2 is a block diagram of a fluorescence observation laser apparatus of the 
third embodiment which relates to this invention. 

[Figure 13] 

Fig. 13 is a block diagram of a fluorescence observation laser apparatus of the 
fourth embodiment which relates to this invention. 

[Explanation of Symbols] 

3, 21, 24, 27, 33, 36 ...Light guide 

14, 22, 25, 28, 34, 37... Light guide for excitation (quartz fiber) 

15, 23, 26, 29, 35, 39... Light guide for white light (quartz fiber) 
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[translation of Japanese text in Figure 11] 

53 white light source 

54 excitation light source 

59 fluorescent image processor 

60 video switch controller 

61 video switch 

62 motor 

63 driver 

66 laser therapy apparatus 

67 therapeutic light source 

68 guide light source 
75 driver 

85 timing controller 

86 foot switch 
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[translation of Japanese text in Figure 12] 

between 92 & 94 2 nd light ray 

between 92 & 99 first light ray 

93 wavelength conversion means 
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[translation of Japanese text in Figure 13] 

101 1 st LD module 

102 2 nd LD module 

103 wavelength conversion means 
between 102 & 104 2 nd light ray 
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apparatus which achieves size-reduction of the 
excitation source and lowering of cost is offered 
by transmitting excitation light with high 
efficiency, while maintaining flexibility of the 
endoscope. 

[SOLUTION] 

In the fluorescent observation endoscope 
apparatus which switches in time divisions or 
displays simultaneously the image of both the 
usual illumination light received via an 
endoscope 1 , and the fluorescent image based 
on the fluorescent excitation by excitation light, 
the light guide 3 of the light guide for excitation 
light 14 formed on an endoscope 1 with quartz 
fibre, and the light guide for white light 15 
formed with multi-component type fibre by 
which the bundle was performed is arranged. 
Excitation lights are transmitted via the above- 
mentioned light guide for excitation light 14. 

A usual illumination light is transmitted to the 
end of an endoscope 1 via the light guide for 
white light 1 5. 
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12 superimpose 

13 motor 

16 excitation source 

17 white source 



[CLAIMS] 



[CLAIM 1] 

A fluorescent observation apparatus, in which in 
the fluorescent observation apparatus which 
switches in time divisions or displays 
simultaneously both the observation image by 
the usual illumination light, and the fluorescent 
image based on the fluorescent excitation by 
excitation light. 

It has the light-guide path which consists of 
quartz fibre which transmits the above- 
mentioned excitation light, and multi-component 
type fibre which transmits the above-mentioned 
usual illumination light. 



[DETAILED DESCRIPTION OF INVENTION] 



[0 0 0 1] 



[0001] 



[*W©JPW"5ftflf#iM [TECHNICAL FIELD] 

^^l^fix M1$<D?@$Myt\z£& This invention relates to the fluorescent 

H^^£:> Wjt&Jtfc J: Z^kytW) observation apparatus which switches in time 

£2|c:i£^5< ^%^<DW.^(O^L^: divisions or displays simultaneously both the 

IrIBtK fc2>V N (3\ ^HPJ"C-5J 9 observation image by the usual illumination 

^x.T^^-t'S^^H^iS©^ light, and the fluorescent image based on the 

H!i~6o fluorescent excitation by excitation light. 
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[0002] 



*S»WUSP4, 8 2 1, 1 
.1 7 flrtemzWl&Z tlfciiO 



[PRIOR ART] 

Related with a conventional fluorescent 
observation apparatus, that which was 
disclosed by the U.S. patent USP gazette No. 
4,821,117 passes through the light guide of an 
endoscope, and supplies white light and 
excitation light to the organism. 
A usual observation image and a usual 
fluorescent image are acquired, and the 
technique to display is shown. 



[0 0 0 3] 



[0003] 



i] 



bZZtiK ±ISUS P 4, 8 2 
1,11 7*4&*fc*JV^-CI4, 

e - C d U— If— ft £*<7>M#: 1/ 
— If— *\ =.*is-ry>( U-if 
-ft ^<0fe* U-if-^^VN b 



[PROBLEM ADDRESSED] 

However, in the above-mentioned 
USP4.821.117 gazette, the light of the 
wavelength from ultraviolet to blue is used as 
fluorescent excitation light. 

However, as a supply source of these lights, 
gas lasers, such as a He-Cd laser, and dye 
lasers, such as an excimer die laser, are used, 
and these laser apparatuses are large-sized 
and expensive. 



[0 004] [0004] 

^fc, P%^M(Dy^( htf^f Kli, Moreover, the light guide of an endoscope 

%r$L / T}%.7 t 4 ti. <5#^ consists of multi-component type fibre. 

4k$L J ft?k~7 T 4 '^XSM&tfrhH However, multi-component type fibre has a 
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&<D%:\zttLX%iT&W i transmittance as low as 10-20% to the light 

2 0 % b {£ V ^ 0 Z<Dtztb, F^li from ultraviolet to blue. 

^fc^frh<DW)1&yt\&t)b LT For this reason, in order to obtain output 

1&ftlBhlEZ\z : fcfttj:tiijj$:^Z>tc sufficient as an excitation-light output from an 

&fcfi3fc$£}tti;/jtf) 5~ 1 0{%<D endoscope end for fluorescent excitation, the 

titfj<D u—f*-ytW>tf&^tte laser light source of the 5-10-increment of the 

3o u— if— %W»<D end output is needed. 

$:M4t, Sffl&^r t>tz^> LTV^ Consequently, enlargement of the laser light 

tc 0 t£is s Ehi^yt<D^^^J]^^ source made it expensive. 

M^^y r 4 '<b 1X5^77^ In addition, there is quartz fibre as fibre with 
s*ti*fo%>ifis Gife? T 4 the high transmission efficiency of excitation 

j^tt^MSv^cfcrt^i^^^^ h light. However, since quartz fibre has low 

134 K b LX fi{£i ittv\, flexibility, it is hard to use as a light guide of an 

endoscope. 

[0 0 0 5] [0005] 

^§f^f±> ±.i$±<D^M:i3 : $:M&: This invention is formed in order to solve the 

ir Z> tc ft \z t£ £ fitc h <D X th o above-mentioned fault. 

X, #JxJi\ faWM<D For example, the optical power required of the 

Ifjf Loo x JS)^7t^rSv^^ excitation source is reduced by transmitting 

X{jkj£i~Z) Z b (3: J: <9 x Eh&yt excitation light with high efficiency, while 

^(^ic^£ft5)fc{±i;^£{£® maintaining flexibility of the endoscope. 

L x B)>&ytW>(D/^Mik, ISiffi^ It aims at offering the fluorescent observation 

it&M^ir&ikftWi^^W&flk apparatus which makes possible a size- 

; 5^£&r@Kli:i~<5o reduction of an excitation source, and a 

lowering of cost. 

[0 0 0 6] [0006] 



[IWfe*ftt5fc*0¥ft] 



[SOLUTION OF THE INVENTION] 

In the fluorescent observation apparatus which 
the fluorescent observation apparatus of this 
invention switches both the observation image 
by the usual illumination light, and the 
fluorescent image based on the fluorescent 
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^flS^^fElcfc^T, fshfeLytt: excitation by excitation light displaying 

fc&lr ^b^l&y T 4 '*b* simultaneous or switching in time divisions, it 

i>P^)t 5 7 7 has the light-guide path which consists of quartz 

>f s< b frhfe £ £r^Ti~ fibre which transmits excitation light, and multi- 

5 0 component type fibre which transmits usual 

illumination light. 

[0 0 0 7] [0007] 

±IS^5tSf^3SfilwioV^"Cfi, In the above-mentioned fluorescence 

±l2^)tSS^«t ^Sj^Ttft^^ observation apparatus, excitation light use 

77^ iiS;)fcfi#fi£5>^ quartz fibre, and an ordinary light uses multi- 

7 r ^'^fflV^Tfei^ -t component type fibre by the above-mentioned 

tt-PtiwStS^iS Lfc^b^Oft light-guide path, and it transmits. 

VM£2!ii s nIil§£ #5 0 5 Transmission with sufficient efficiency 

^ 17 r ^fi^^tt^iSv^/c suitable for each wavelength is achieved, 

ft, #J;ili\ fy^MO^it^^ Moreover, since quartz fibre has low 
fc&^^yr'f '<bi-& flexibility, if the entire light-guide path of an 

$M<D ^{ST Llf Attfc endoscope is made quartz fibre, the flexibility of 

&fnU9d*£ -biEit the endoscope will reduce and a large problem 

^MM^W^^^^y T 4 /<: & will result concerning its insertion property. 

Wj^ytBi^^^MSniC^^^tz However with the above-mentioned 

ft^ffl^S/cft^ fluorescence observation apparatus, since it 

^itW&lil&y t4 s^b^^W; used quartz fibre only the minimum needed 

1q iwlt^TF^^iilO "J^ttlST number for excitation-light transmission, 

fi/h£ < , Att^^^^r^x. Compared with the case where the entire light- 

ftv\> guide path of an endoscope is made quartz 

fibre, the flexibility reduction of the endoscope 
is small, and insertion property is not affected. 

[0 0 0 8] [0008] 



[%W<DmM<Dftm] [Embodiment] 

jy>T\ mSrffiV^T^^^W^j&S Hereafter, the embodiment of this invention is 

©^ffil-ov^TffiWi"5o Hi explained using a diagram. 

f±> *l6K©®l<75^JS^1g Fig. 1 is an entire block diagram of the 
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^T^ir^^^M^MXh^^it fluorescent observation endoscope apparatus 

^M^h^MMW^^^f^^^M which is fluorescent observation apparatus in 

~Cfc<5 0 ^^MtDj&MtDi&ytM which the first embodiment of this invention is 

mft&mmmis *trt««ti shown. 

i:iEF*3$JSl £r^LTSx>9 The fluorescent observation endoscope 

i&£;ft;fc±ft&£9liKi"5;*M apparatus of this embodiment is with the 

7 5 k. ±|E# 7* 7 5 <£ 9 ttl^/ excitation source 16 which is mainly the image 

c?Jx5®&ff -^*£r#13i~<5® > fe processor 9 which processes the image signal 

$2iSli£*tt 9 £ . output, the monitor 13 which displays an image, 

*£~9 1 3 t, \Hy%Ml<D%Wk and the light-source part of an endoscope 1 
1$bt£&5&&%Ml 6, & from an endoscope 1, the camera 5 which 

B&JtMl 7 bX*Mf$£friX\/^ takes a photograph of the organism image 

<5 0 received via the above-mentioned endoscope 

1, and the above-mentioned camera 5, and a 

white light source 17. 
It consists of these. 

[0 0 0 9] [0009] 

-bi5F*Jt&i£ 1 twfi % £#;5>b<Z) The light guide 3 which is a light-guide path for 

WMJttkft * y 5 9 iitP-< irradiating the light for observations toward the 

^ *—*Jj3<i Y 2 , jo ctU 5 , image guide 2 which receives the reflected light 

l£ftfrT^jfflffi#£flB£t"t" Sfc from the organism to a camera 5, and the 

^^T b^^f K organism is arranged to the above-mentioned 

3^I21££tiTl>5o endoscope 1. 

rt!i 1 ^l^^iM^4{c:(i^7^^ Furthermore, the camera 5 is connected to 

5 ^ii^tv^o the eye-piece part 4 of an endoscope 1. 

[0 0 10] [0010] 

±f£y >f h #y K 3 fi, TfeAtt The above-mentioned light guide 3 is branched 

ffittj&tCTa&ftJl 7>f h to the light guide for excitation light 14, and the 

Kl 4 k&&ytF8y4 htfJ K light guide for white light 15 near the light- 

15tt»ftt5o W]^%my incidence end. 

>f h#>fKl4fi, The light guide for excitation light 14 is 

6 tdg^^tb, Sfe^ffi^-Y h connected to excitation source 16, and the light 
^ Kl 5 Sfiftfll 17C guide for white light 15 is connected to white 
ga^SftTlNSo H2li, ±IS light source 17. 
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74 htf4 K 3 (DW^^^-f^ Fig. 2 is a model sectional view showing the 

^ftiiitfcot, structure of the above-mentioned light guide 3. 

yj hiS 4 Kl 4l±^d^W - The light guide for excitation light 14 is 

^ 1 (DS^ft^cioV^T^Jitt<DitV^ formed in the wavelength from ultraviolet to 

itt©7 7 4 #lx.f2\ 5^ blue, permeable fibre, for example, quartz fibre 

7 r 4 b'X'J&rfL-f&o — *\ etc., of a high material etc. 

fife^7-f h#-f Kl 5li, "51 On the other hand, the light guide for white 15 

..^'licOrSv^^ltcD^r'i' '<s #J is formed with fibre of a flexible high material, 

k. t£ , #J5&#^ 7 r -f X' for example, multi-component type fibre etc. 

JFM-f 5o m&JtmyJ h#-f The light guide for excitation light 14 is 

Kl 4fi > <t> 0. 1~0. 5m around (phi)0.1 - 0.5 mm. The light guide for 

mgg, b&ytmyJ V H W K white light 15 has (phi)1 - 3 mm size. 

1 5(i, <*> 1 ~ 3 mmCt'f X These light guides are collected into at least 

^rWi"5 0 -tib©^ h^/^f one bundle near the radiating optical end 3a 

Kli^ffiltiS 3 a ttj£L BP*), (i.e., near the endoscope end). 

rt&ft&fcSttifiUifcv^-C* Diagram 3(A), (B). (C) shows an arrow 

< t h 1 &(D/<y FMHiZt #> diagram, B arrow diagram and C arrow diagram 

IbtiZo El 3 (A) , (B) , of Fig. 2. 

(C) fi, I2©A« B The radiating optical end of light guide 3 and 

^ISH, C^Hitfc 1 ?, ^ti incidence end sides are respectively shown. 

[0011] [0011] 

±i£3M7 5te, 93 V&Z-xy The above-mentioned camera 5 has the 

— 6 , IlCCD (@#flMfe^ switching mirror 6, 1st CCD (solid-state image- 

=F) 7fcit;f 2CCD pick-up element)7, and the second CCD(solid- 

JS&^tP) S^fttfc 1 ), state image-pick-up element) 8. 

(DtH^fi-SHi, Mft£Q£I3£ff9 That output signal is input into an image 

\z.At)£ti& 0 processor 9. 

[0012] [0012] 

JrlSli^OiS^fi 9 14, ilC The above-mentioned image processor 9 has 

CU * y^l/ hn— 1st CCU (camera control unit)10, the second 

y h) 10, ^2CCUllfe CCU1 1, and the superimposition circuit 12. 

cfctJ^ — X[h]SS 1 The monitor 13 is connected to the image 
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2Sr^TL"CS3 5, Ittlli processor 9. 
9 1 3 #SMft£ftT 

[0 0 13] [0013] 

ftt, £A±<£> X o $ ftfc Next, an effect of this fluorescence observation 

^&%W&faW$8xW<Olfef&\z. endoscope apparatus comprised as mentioned 

_oV^Tift9Ji"5o Ifib&ytMl 6 above is explained. 

J: ^ffitttfcM^li, fijjgjfc The excitation light which radiated from the 

Rl7 4 V 33 4 K 1 4£r{2s;bo excitation source 16 is transmitted in the light 

T % f*J$Iit 1 0 guide for excitation light 14, and it is irradiated 

fl8£tcFft5o S'feTt^ 1 7 9 from the end of endoscope 1 to the organism. 

WltLfcefe5tf4^ efe^feffiy White light which radiated from white light 

4 Yif'l Kl 5 Srfe^ot, source 17 is transmitted in the light guide for 

1 J: 0 £fl^JSW § white light 1 5, and it is irradiated from the end of 

ttSo JSjfid3fct£<fc 9JSSfr£2£ftfc endoscope 1 to the organism. 

£f£rt*kf±iibfc£ 5 ^i±'bft5o Fluorescence is emitted from the organism 

Z(Dl&yt<Di£H s 4 * —i/jJ^ excited by excitation light, and this fluorescent 

K 2 ^fibot^^ 7 5 image is transmitted in image guide 2, and 

tiZo Sfc, 0RH9!£ travels to camera 5. 

^fc^flwffi^ll^^ t ^ — Moreover, the usual observation image of the 

i/i34 K2!:iS^ot*^75 organism illuminated from white light is also 

^Tgkbfri&o transmitted in the image guide 2, and travels to 

camera 5. 

[0 0 14] [0014] 

_hfSjS]@7feio JzT/S'fe^fefi* I'l The above-mentioned excitation light and white 

iS*:§]|lx.T4ft^ft!^ ft 5 lights are sequentially switched, and are 

^ H (Dty&z.tD&J 5 ^^tc supplied to the organism. 

|p]^LT^7^^ SW^WM^ However, when the switching mirror 6 in a 

7—6 #$)te&&i*0lfe;t 5 Z. t l£ camera 5 switches the optical path 

«£ 9 x 3fc3feHlfe:i s !6 1 C C D 7 synchronizing with the timing of this switching, 

^ IfIit^2CCD8 the fluorescent image incidents to 1st CCD7, 

^A#J"^5 0 and a usual observation image incidents to the 

2nd CCD8. 
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10 0 15] [0015] 

taio, ^Tfe^^^gfi^^tcfl in addition, since strength of the fluorescent 

V^fc#> % C CD 7^Atti"5iu image is very weak, it needs to use image 

W^--^ yr>i/77^7 intensifier (I. I) 7a etc., before performing 

(I. I) 7 a &<b*£:ffll^T3& incidence to CCD7, and to achieve strong 

^*i*S^ff 9 w btf&mvh amplification. 

5o CCD 7 IdAlt tfc^^t^ The CCD7 fluorescence image is sent to 1st 

Ji, ®^2l^g 9 tf>f? ICC CCU10 of an image processor 9, and the usual 

U 1 0 tcdiUbtU CCD8^ observation image of CCD8 is sent to the 2nd 

AftLtzm%mmmt. %2c ccun. 

CU 1 1 {Z-jgtbti&o ^tib<D These images are displayed by the monitor 

Itftfi^— s<~4 X[n]gg 13 via the superimposition circuit 12. 
1 2 ^Lt^^^ 1 3fc^ 

[0 0 16] [0016] 

^fcx HI 4 f±, ^ffc^Jct Ltl In addition, in diagram 4, when having applied 

&ytM^u—*f— ffll8, 6 the laser light source 18 to the excitation 

^ytMl^X e y 1 9 £riiL^I source, applying the Xe lamp 19 to a white light 

L,fct^co±Ltiy^ h#^K3 source as an example, it is the diagram 

t^tDAMffifcEZWiZtiZytM showing the detail of the light-source part 

^(DVttm&Tjk-t MX*h%o ^fi arranged on the above-mentioned light guide 3 

eft^ftfi, 2 0% and on its incidence end. 

^LT, Hb®3fcffl 9>f h #4 K Incidence of each light is performed to the light 

1 4 $5 XXf&^it^y^ htfJ guide for excitation light 14, and the light guide 

Kl S^At^L, fi\y%Mll <D$t for white light 15 via the condensing optical 

%R&\zMti*ti> : &o system 20, and it is guided to the end of 

endoscope 1. 

[0 0 17] [0017] 

±}^(D^%^MP^^M^^\Z X. According to the above-mentioned fluorescent 

titi* y4 Y134 K3fcTjSiS observation endoscope apparatus, an efficient 

Jt$o £Tf&&Jtfc : tti : Z:lti(Dj$£. transmission is made by transmitting separately 

SClLfc2o©i#(Z)77^ by the light guide 3 using the light guides 14 

^TiFM £ ti% y << Y 134 K 1 and 15 on which excitation light and white lights 

4 , 15 £rffl V^TEU^ are formed with fibre of the material of the two 
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5 r t lei 9 > ^]$©SV^ suitable for each wavelength. 

fc*Hfeht?:Z>o ^(D^Wzs fifofe Consequently, since the power required for 

JtMl 6 fciiftilft^? — £r{S< an excitation source 16 can be made low, a 

w t /^"Cc? 5 fc &u Sb^^t size-reduction of an excitation source 16 and a 

2£ 1 6 <D/h?SHfc* ^(iffi#Ht:#^ lowering of cost are made possible. 

<5 0 ^fc> "^IHi^lSv^ Moreover, since the flexible low quartz fibre 

7 ^ /<ff!$i&ytfc : )£\z.M / l s uses only a minimum needed number for 

JJI&I^ft^fctti^ffl^S w t excitation-light transmission, compared with the 

ct^x P^^M^y^ hi? 4 K3 light guides 3 of an endoscope made 

^X^c^^y r << ^ bl-^Wtn- completely with quartz fibre, flexibility reduction 

(cittfc L~C\ F*JlUi 1 (O pj^tt of endoscope 1 can be suppressed. 

[0 0 18] [0018] 

_hfS^l (DMM&ftZWAz Next, the modification of the light guide as a 

totfZ^yt&t Lt®7^f h# light-guide path in the first embodiment is 

^ K^ff^lH-oV^fftf^-f explained. 

So ^lEff^Jfix 7^ h K This modification has the characteristic in the 

<Ds<y V ^l&J&feKW&fth bundle formation method of the light guide. 

9 , El 5 ioir/H 6 2 3Iil£> The radiation end-face shape of two kinds of 

K2 1, 2 4 coffil^ light guides 21 and 24 is shown in Figs. 5 and 6. 

[0 0 19] [0019] 

|2l5<7)#jT*fi^^:7 7^^2 2 In the example of Fig. 5, quartz fibre 22 is 

h if<< K 2 1 (D^y Y)V arranged in the shape of a periphery in the light 

(Dj$7?l%$<D&&yt%iy'f Vrf'i guide for white light 23 of the peripheral part of 

K2 3 q> tcRja^^BaaStL the bundle of a light guide 21. 

5o ^tLf-ct ^SbS^^r/S^H This supplies excitation light broadly, and a 

U Jt^M<D^^M^L^: wide range fluorescent image can be obtained. 

f#5 ;i 5 0 ~<Dffi%z, Consequently, efficient fluorescent 

$}^<D &\,^itW*^fr»Jn£t ft observation can be achieved. 

5 0 H6 (DfiJ"efi5^7 Moreover, in the example of Fig. 6, quartz 

7^f^2 5^7^f K 2 4 fibre 25 is arranged at random in the light guide 

<D'<y Sfe^fcffi h for white light 26 in the bundle of a light guide 

#V K 2 6 ^\Z7>¥MZMW. 24. 
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£;ft,<5 0 w ftf^ <k 0 £.&-~-tf Thereby, excitation light can be uniformly 

fc<jajejfc&#l&T?t3. supplied to the organism. 

jE^^^TtH^^^Bti: Consequently, an exact fluorescent 

ft -5 0 observation can be achieved. 

[0 0 2 0] [0020] 

±1ESR 1 <0%%<nWM\Z. Next, another modification of the light guide as 

..*3tt5^3feif&<b LT©7^ h# a light-guide path in the first embodiment is 

>f b*<Dft\<D£Mm\^\,^XWLW explained. 

-t"5„ IH 7 li&^MW&yj h Fig. 7 is a diagram showing the light-source 

iS4 KSriSfi! Lfc t # C07C$I£I5 part and the light guide when applying the light 

ioXXf?^ ViSj KSr^-fH"? guide of this modification. 

fooT^ -blfi^^f h^-Y K2 7 In the above-mentioned light guide 27, the 

(iioVTtt, Wi&itfty^ htf light guide for excitation light 28 and the light 

4 K 2 8 t B&JtfflyJ \>m guide for white light 29 are completely bundle- 

K 2 9 Alttiffifr b tti&tK^ from the incidence end to the radiation end. 

tE.£.\z.;<>' KVWfc$*L"C^3(, The condensing optical system 30 is 

A^;^^^ 3 0 li, U^X^ $ comprised using the lens, the mirror, etc. 

7—ti. Z&JS^Xto&ZiciXid it is comprised so that the light from the Xe 

0 x tf— 3feW 1 8 frb<Dyt lamp 19 may respectively be guided to the light 

*B&ytf%7 ^ K2 8 guide for white light 29 and to the light guide for 

^> Xe5 yf 1 9 t^b<D%^c excitation light 28, it is the light from the laser 

Eafejcffl^-f K29^-e light source 18. 

5o 

[0 0 2 1] [0021] 

Z.(T>W&&\XVts 7-1 hif4 K In this modification, since the entire light guide 

2 7 <D±W-^y<> h'Mt^tiX 27 is bundled, there is the feature that the 

V N <5 fc #> % 7^ h 354 K 2 7 £r structure of the endoscope which arranges light 

WX&T 5 ft$l&<Dffimj)m%-^ guide 27 becomes simple. 

<b </ N 9 ^rEff^fcSo Lfcd 5 Therefore, it is applicable if only the light 

oT^ t£5fc<Drt$ 1 |i(c:£tL"Ct> guide is changed also to the conventional 

7>f K©**K-t*iHHi endoscope. 
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[0 0 2 2] [0022] 

#;fc:> ±|BB 1 (DMM<dMM\z Next, still another modification of the light guide 

3otfZ>M%'$ib h^f as a light-guide path in the first embodiment is 

4 Ktf>£ibW3iJtf>«#K£ol^ explained. 

Ttfcfli- 3o 18 (CTjv-f £ b \t- As shown in Fig. 8, the light guide 33 of the 

±.s^^MM<Dy 4 YU4 K3 3 above-mentioned modification consists of the 

fi, SbSftffl^-f h^f-Y K 3 4 light guide for excitation light 34, and the light 

b&&%my4 K3 5t guide for white light 35. 

fflj&Ztis 7^f KtHttiS The isolation formation of the light-guide 

3 3 a^2 #.<Ds<> YMz.ftM radiation end 33a is performed in two bundles." 

flM£tvtV^„ H9 (A) , Diagram 9(A), (B), (C), (D) respectively 

(B) , (C) , (D) f4» -t shows an arrow diagram, B arrow diagram, C 

tl-trftx W\ 8 <D A^ISIU, B $k arrow diagram and D arrow diagram of Fig. 8. 

C^HH, According to the light guide 33 of this 

■t 0 Z<D^MM<Dy4 VIS 4 K modification, the illumination more broadly 

3 3 fc J; 5 i: > <fc D/SfaSH-fr becomes possible, and the observation 
fcZmWfr-zimtte*) , efficiency improves. 

[0 0 2 3] [0023] 

tfct^ ±f£^ 1 coHJ&tTDff^fc Next, still another modification of the light guide 

*5ft-5#7C^t LT(D7-Yh^' as a light-guide path in the first embodiment is 

4 Y<D£b\z.m<nm&®\\^\<^ explained. 

XWR1~Z>, HI 1 0 ic^-f <£ 5 As shown in Fig. 10, the light guide 36 of the 

\z.±.VL$gM&\<D7 4 blf4 K3 above-mentioned modification consists of the 

6 fi, Sb&7cJE7-f Ytf4 K3 light guide for excitation light 37, and the light 

7 £ 6 feTcffi 7 4b 134 K 3 9 guide for white light 39. 

"C#|J$ $ ^ s v ±IES!j^^;ffi However, in the jackets 38 and 40, such as a 

7 4 b1S4 K3 7 h&QJtfty tube, each is covered and is in the above- 

4 VH4 K 3 9 f4> jfij-s. mentioned light guide for excitation light 37, and 

— zfte ¥<D i?+ >r v b 3 8 S3 i the light guide for white light 39. 

T>*4 OX°B.£>ti^ s Z>o wtifdi Thereby, the leak of the light from each light 

tQ&y 4 VIS 4 H '3 7 , 3 9 guides 37 and 39 is suppressed, and more 

h<D%(DM^iifiWx. hfcs <£ I? efficient optical transmission is made. 

5 0 
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[0 0 2 4] [0024] 

#^93fcltl2rf Z>1£ 2 <D Next, the fluorescent observation endoscope 

^M<DMM<Dl&ytWl^foU^B apparatus of the 2nd embodiment relevant to 

fil::oV^Tift^i~5o l£ i MM<D this invention is explained. 

"BM^^^MMfy^M^Wyt, For the fluorescent observation endoscope 

Ell 1 (Dzfv y ?m$M%:7Flr apparatus of this embodiment, as The block 

. J:5f^ i(-fr^rtlc:SAL^ diagram of Fig. 11 shows, the endoscope 51 

IM&Mfcfcif ©ft^lWffiWii^ti which mainly inserts in an intra-corporeal and 

&&te&X$&%MM$L$;%Z>fa obtains the usual observation image and the 

5 1 JifErt^lt 5 11: fluorescent observation images of an 

2tLT^l 5 observation part, such as an illness part The 

tyV&^XW&ZfriZM'MW,^ white light source 53 for usual observation 

HRWfllroeftftjKS 3 dr. TO illumination which switches by the 1st adapter 

fcl&l T?-?$ 5 2(C J; 9§J!9 52 and is supplied to the above-mentioned 

&z.bfris ^}fcll^l £ LX<D endoscope 51, the fluorescent laser apparatus 

fero&J|£^oj@j3£ for excitation 54 which is the excitation source 

ytMX*1bZ>i&ytB}&f% if— which is similarly switched by the 1st adapter 52 

3£fi 5 4 <t , rtflMft 5 1 R:#i§ and has the wavelength of the ultraviolet from 

£ fritz is— if— ^d- zf 7 2\z blue as a fluorescent object for observation, the 

fnl^ffl u— if — 3tio J: K laser treatment apparatus 66 which supplies the 

3t4:0fe#Dl~3 i^— if — f&SE^tt laser light for treatments, and a guide light to 

6 6 SfitffBKftSKS 3 the laser probe 72 passed through by the 
<D&&%\Z <fc 5 > rtftilS 1 1? endoscope 51, the usual TV camera 56 which 
%hfritzW%W^ i & i k%2T ¥ records the usual observation image obtained 
~/9 5 5 LTft^^5iI?£ by the endoscope 51 via the second adapter 55 
TV*^75 6 i:, ^7feM)^ffl according to white light from the usual 
1^— If ^-§£fil 5 4 ^ h <DW)&% illumination light source 53, the fluorescent 
tdcfc *9 rt&H5 1 T#^tbfc^ image image-pick-up camera 57 which records 
3t^l27^^5 5^L the fluorescent image obtained by the 
XWL^-t&^yt&M&ti * y 5 endoscope 51 by the excitation light from the 

7 ts ilS T V # ^ y 5 6(Cct fluorescent laser apparatus for excitation 54 via 
5 IWkSJxfcaWMftaHftft-S-' the second adapter 55, CCU58 which performs 
^If^lL, ii^H^^r^^c the signal processing of the usual observation 
f5CCU5 8 i&ife&SHI image-pick-up signal recorded with the usual 
A 5 7Cct , 9 ft H&Zfritz^ TV camera 56, and generates a usual image, 
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tttWt&it -^r&it ^1L, the fluorescent image processor 59 which 

Wi£%£j$i~%i£ftW&%±W& performs the signal processing of the 

f 5 9 i x M&WH&io cfctJ^^fc fluorescent image-pick-up signal recorded with 

BH^£rA;ftL N ^"r^r^^yf the fluorescent image image-pick-up camera 

^stf^ 1/ V n — y 6 0 rt^cTMf 57, and generates a fluorescent image, the 

^ video switcher 61 which inputs a usual image 

^^rtti^/i"5 tfx^"^^ and a fluorescent image, and outputs a usual 

.6 It, tf^^^-Y y^-f 6 1 image or a fluorescent image with the signal 

frb<Dliit}W& : $:M7F'tZ> z £~ from the video switching controller 60, the 

^6 2 £ T?fit ^c^tiSo monitor 62 which displays the output image 

from the video switcher 61. It consists of these. 

[0 0 2 5] [0025] 

±IS^ 1 T#~7$ 5 2 f±, The 1st above-mentioned adapter 52 is driving 

^ 6 3 T? rT®!j ^7-64 %m the movable mirror 64 by the driver 63. White 

t^£*), il^TO light from the usual illumination light source 53 

K5 3^t>0>£fe3fc£* S)tSft and the excitation light from the fluorescent 

^Bffi if — 5 (7)® laser apparatus for excitation 54 are switched. 

&yttfr%JV%:Z-htiZ)o ^<D Those white light and excitation light that 

0 Ifex. b ttfc fc Sbfi3t were switched are guided to the light guide 71 

fi, rtti^ 5 1 iirf~5 which passes through an endoscope 51. 

yj34 K7 1 t9|^Jx5 0 <C*S^ In addition, in Fig. 11, a continuous line 

Hill (djo^T, S^7fe#t^B# shows the position of the movable mirror 64 at 

tf>"TUj ^7^64 tfMigfi^H the time of white-light supply. 

"CtfL. KiS^^^pB^^" 5 !®!^ The broken line shows the position of the 

7-64 <D{±WteW$k~£7F LT movable mirror 64 at the time of excitation-light 

v^<5 0 supply. 

[0 0 2 6] [0026] 

±127-1' btfJ K7 Hi, ^1 The above-mentioned light guide 71 transmits 

T^T^ 5 2 a>&0>3te«rrtflU* the light from the 1st adapter 52 at the end of 

5 1 <D9t$&\Z.$kT2k L, 5fc#£fu;fr an endoscope 51 , and it irradiates in front of the 

KM**-*** H8itStifc*tct end. 

5ft^<FMt^5>WS5t3tfi, ii Reflected light from the observation part by 

1£^M$L, fcSVMi, ^jtll^ the irradiated light is transmitted to the eye- 

j&t LTF^tl 5 1 £;jf piece part 74 of an endoscope 51 by the image 
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<< * K 7 3 \z. X. 9 F*3tl guide 73 which passes through an endoscope 

It 5 1 <£>§elSg|5 7 4 ti 51 as a usual observation image or fluorescent 

£>o observation image. 

[0 0 2 7] [0027] 

^IS§P 7 4K:teM2T*V* 5 The second adapter 55 is detachably 

5 ;S*^trJj£ g ^Elcgc^- £ tb"C $3 connected to eye-piece part 74, the second 

JO , %2T #zf$ 5 5li, K5 adapter 55 drives the movable mirror 76 by the 

4 /<7 5 M <£ <9 "lift) 57-7 6 driver 75, and a usual observation image and 

&I?E!jLT\ i§SII^^£:^3fc fluorescent observation image are switched. * 

«&ife£££J»Jft;i5 0 011 In Fig. 11, a continuous line shows the 

T*t3\ ii^ii^^F©"5Ii}) 5 7 — position of the movable mirror 76 at the time of 

7 6 OttHlim^L, i£3t a usual image pick-up. 

*^B$£>pTKj $7-76 Offifi The broken line shows the position of the 

fi$£H"C7F LTl^So d £>§J 9 movable mirror 76 at the time of a fluorescent 

tfe;fcIbftM£J: fifttt&fttt image pick-up. 

ii^T Vtj y 5 6 By this switching operation, a usual 

\~£1&yti£Mi£.% ^7 5 7 ItZMfr observation image is guided to the usual TV 

ft&o camera 56, and a fluorescent image is guided 

to the fluorescent image image-pick-up camera 

57. 

10 0 2 8] [0028] 

iifffTV;*;* y 5 6(4, foMT The usual TV camera 56 records a usual 

5CCD7 7 fc: <fc "9 iiff observation image by built-in CCD77. 

SrfiUfeL, liSH^S^ff-^-^r A usual observation image-pick-up signal is 

C C U 5 8 5 0 * fc, transmitted to CCU58. 

&3t^3H£;*7;* 7 5 7fi, Moreover, after the fluorescent image image- 

M^^rlalte^^yu^ 8 1 pick-up camera 57 performs optical 

t 4 amplification of the fluorescent observation 

T 8 2 L1t&^ CCD image by the image intensifier 82 via the 

8 3 -CSMfe U ^3fc&&fi^-£ rotating filter 81, it is recorded by CCD83, and a 
-gytm^mmW: 5 9 iZL^k-t fluorescent image-pick-up signal is transmitted 
£>° to fluorescent image processor 59. 

10 0 2 9] [0029] 
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The laser treatment apparatus 66 contains the 
treatment light source 67 and the guide light 
source 68. 

By the movable mirror 69, the light guided to 
the laser probe 72 is switched. 

The guide optical wavelength of the above- 
mentioned guide light source 68 is made to be 
the excitation light supplied from the fluorescent 
laser apparatus for excitation 54, a nearly 
identical wavelength, or the wavelength below 
that. 

Thus by setting up the wavelength of the 
guide light, the phenomenon that the above- 
mentioned guide light obstructs the fluorescent 
observation by excitation light is eliminated. 



[0 0 3 0] 



[0030] 

As mentioned above, according to the 
fluorescent observation endoscope apparatus 
of the explained 2nd embodiment, there can be 
the following effects. 

That is, conventionally, a red colour is 
generally used as a guide light at the time of 
performing a laser treatment. 

On the other hand, the fluorescence at the 
time of performing fluorescent observation also 
includes red colour. 

For this reason, reflected light of the guide light 
blends with the fluorescent red-colour 
component, and there was a problem of having 
obstructed the exact fluorescent observation. 

However, if according to the fluorescent 
observation endoscope apparatus of this 
embodiment, the guide light can be prevented 
from obstructing fluorescent observation by 
using excitation light, of a nearly identical 
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K^^rfflV^^-^Hcii, K wavelength, or the wavelength below that as a 

##£*flfi*:tt*1"6 C t iz. wavelength of a guide light. 

9 , ti3fclt^tb;ft£K#><5 w Moreover, in the case where guide light of a 

<J:^T#5o nearly identical wavelength to the excitation 

light is used, when the guide light encourages 
fluorescent excitation, the fluorescent 
observation capability can be enhanced. 

[0 0 3 1] [0031] 

ft jo. ±15^ 2 (DMM<DMW><D In addition, as a modification of the fluorescent 

ikft%&ftfflSLWM.<Ol£f&&\h observation endoscope apparatus of the 

tt, K^feSril^^^FfeTt above-mentioned 2nd embodiment, guide light 

is S^^^&illcifiV^Tfc, h of the usual red colour near the wavelength of 

3VM4* JSj6!ft0)jfcg<fc 9 MS excitation light, or, the wavelength of excitation 

&<D% t (w§3 Q Slt^Rl light of short-wave length, the component made 

Hl§ftiE!9lfe;i#^fci"518^k into the switching system which can be 

^X-btiZ>o Z<DW>ii. 1&ytM switched to this is also considered. 

^R#iai®^£r!£tf ftV^gO in this case, at the time of fluorescent 

#4 K3tS:JBv\ f&SJB#H:i4tt observation, reliable and smooth an 

lSt£^ii;ftfc^fe<D;tf>< K5fe£r observation and a treatment can be performed 

fiJl^S^ttcJ: 1 ^ fit^ ^o, by using the guide light of red colour excellent in 

^ -k— -**ftliM^3o ct TfilnM&ff visibility using the guide light of the wavelength 

0 r t d s "C# 5 D which does not obstruct an observation, at the 

time of a treatment. 

[0 0 3 2] [0032] 

^^^^SSiiM" 5^3 <D Next, the fluorescent observation laser 

MM<Dl&Wt<DlkytW t &^— if— apparatus of the third embodiment relevant to 

S£Bfcov^Tfft?Bi~<5o this invention is explained. 
<DM1£k<D'ik%MM V— if — The fluorescent observation laser apparatus of 

14, 11 1 2(D^n y^fllfigigS: this embodiment shows the block diagram of 

*1"J:5fc* £[dU-if-ft£ Fig. 12. 

^^"S^^^^^if — ^{19 1 The semiconductor-laser apparatus 91 which 

£x ¥^{fcu— if— 9 1 mainly emits laser light, and 1st-light splitting 

If— yt*%mt$kb^2% means 92 to branch the laser light of the 

l)tM^9 semiconductor-laser apparatus 91 to the 1st 
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2 1 . 9 3t, m 

2 tftm t 9 3 frh 

urn £ ft 5 n i km. £ -fr 

Ifrigft 4: LTfg l %U*m%1r 

2%fttmWL* St, #tt£ft 
tcm 2 3ti»Sr!»iR-t-53tKiR« 
9 7 t, 

5 0 ft*5, Il*Mfi9 2 
iSIfM 9 3 ©ffl*3J:tf 
&ft^&3M£ 93 t 9 

l o oaHER$;h/Ti^5. 



light ray and a second light ray, wavelength 
conversion means 93 and combining means 94 
to make the second light ray and the 1st light 
ray output from wavelength conversion means 
93 combine, the optical-fibre amplifier 95 which 
makes the second light ray excitation light and 
amplifies the 1st light ray, second light branch 
means 96 to branch the 1st light ray and the 
second light ray, and the optical absorption 
plate 97 which absorbs the branched second 
light ray, and the probe 98 which supplies the 
1st light ray to the organism. It has these. 

In addition, mirrors 99 and 100 are arranged 
between 1 st-light branch means 92 and 
wavelength conversion means 93 and between 
wavelength conversion means 93 and 
combining means 94. 



[0 0 3 3] 

LT&ft 8 0 0 n mg|(DM 

M#ft9 2\z£H)miitmi: 

9 3(e:-Ci£:&«£ft5 0 ±15 
9 3 SfiXft 

m=f-t lt, %2ftm&&£m 

ttm^Xtsy, Sift 8 0 0 n 
m<DWi 1 JtU* 4 0 0 n m<75& 



[0033] 

In the fluorescent observation laser apparatus 
of this embodiment comprised as mentioned 
above, red colour with a wavelength of about 
800 nm is used as the semiconductor laser. 

The optical power of the above-mentioned 
semiconductor laser is branched to the 1st light 
ray and the second light ray by the above- 
mentioned 1 st-light splitting means 92. 

The wavelength conversion of the 1st 
branched light ray is performed with wavelength 
conversion means 93. 

The second-harmonic-generation element is 
used for above-mentioned wavelength 
conversion means 93 as a wavelength 
converter. 

The conversion of the 1st light ray with a 
wavelength of 800 nm is performed to 
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wavelength of 400 nm. 

[0 0 3 4] [0034] 

WL&&&£ti1t%Siyt1&\* % & The 1st light ray by which the wavelength 

&^IS:9 4 f^TSU^ 2 7t^<t conversion was performed is again combined 

& $ ti 5 o %?T << ^tiffiS with the second light ray with combining means 

9 5fcT*2#*£B3B#fcL 94. 

.T^ftM^tifc^l^a^rii The 1st light ray by which the wavelength 

il>IH~<5o &io % ^fe^ 7 r 4 '^Wfc conversion was performed by making a second 

^95 \z.\$% 2 t light ray into excitation light with the optical-fibre 

U JK2***:llMB-* - 5J:5 4 amplifier 95 is amplified. 

^ii^I^^'^'a £tbTl^<5 0 In addition, make a second light ray be 

LT, Tfe^ 7 -f '*J8i|6S 9 5 £ excitation light in optical-fibre amplifier 95. 

ill© L7h3fefi> W,2% / j$$&^%k The optical-amplification material which 

9 6 CXI 1 ftlft t % 2 3fcj» amplifies the second light ray is included. 

Zfti&-fZ> 0 ftMtS 9 7 tdT And, the light which passed the optical-fibre 

BWtt LXm^btitc / £2yt amplifier 95 branches the 1st light ray and the 

H5rSSi|Xi"5o *tWS;h/fcJB 1 second light ray with second light branch means 

3fcl£f4^n-:/9 8£^LT± 96. 

ffc^B^p^tlSo The second light ray used as excitation light 

by the optical absorption plate 97 is absorbed. 

The 1st amplified light ray is supplied to the 
organism via probe 98. 

[0 0 3 5] [0035] 

Rfi 8 0 0 n rnglO^ Conventionally, in the red-colour area with a 

fe^^ctdjoV^Tfi, Mttitl, JL wavelength of about 800 nm, a semiconductor 

/hSU ^ffi^C^^^i^— If laser high output, small-sized, and inexpensive 

-^fiFfiELTV^tOO, M exists. 

SiSffi i L T J: < ffl V ^ b ft 5 & But, the semiconductor laser of the ultraviolet 

140 0 nmggoM^5>t from blue with a wavelength of about 400 nm 

£(7}^2$ffc if — fi, @#>T often used as a fluorescent object for excitation 

i£tU^JT\ rtifffift t><£> L/^flf]^ is a low output extremely, and is in the condition 

£ti/T V^v^^fcfo/So that only the expensive thing is developed. 

[0 0 3 6] [0036] 
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^:t> ^H^^O^ffi^^tt^ Consequently, in the apparatus of this 

fcl^Tfi^ ±lBi£;i:3£^ i ?lx 9 embodiment, the second-harmonic-generation 

3 O&SIElfe^^ 1 LT, ^ 2 element is used as a wavelength converter of 

i^HiS^^^t^^^T, above-mentioned wavelength conversion 

8 0 0 nmcou— if— 3tefl>P>$[ means 93, and the laser light with a wavelength 
f4 0 0 nmCl^- If— 3fe£# of 400 nm has been obtained from the laser 
TV^SflS, ffi 2 fl(JI8g8£#?- light with a wavelength of 800 nm. 
<D$£&$)^\$%t%b^^tc#>, However, since the conversion efficiency of 
fM©^- if — 3t0V*!7— fi the second-harmonic-generation element is as 

^iST^So LfrLtt&tby low as several percent, the power of the laser 

±^E(D X o t4 HS light after conversion reduces considerably. 

9 5 Srfill^T l'— if— Tfe^tgrjil However, the laser light is amplified as 
£ffv\ ^ytf$$M\Z.%ftt£/<y mentioned above using the optical-fibre 

— Sr#S«t5(^LTV^5 0 amplifier 95, and it is made to obtain sufficient 

power for fluorescent observation. 

[0 0 3 7] [0037] 

£33, &^2Eife¥&9 3 ts % In addition, it is possible to join on a desired 

y T 4 ^if^IlS 9 5 (D^W^Pr fluorescence wavelength and to choose various 

^r^^iS t \z X 9 x /5tH<£>^ excitation-light wavelengths by changing 

3fe&S^n b ^>*"C^l^^iBliS)t wavelength conversion means 93 and the 

S^^riitR-f 6 r. t tipTtbtrfc amplification material of the optical-fibre 

5o amplifier 95. 

[0 0 3 8] [0038] 

±}/&cDcfc 0 3 <T>%H&<r>Jfc% According to the fluorescent observation laser 

(D^^M^kU— If— SBtcttt apparatus of the third embodiment, a size- 

fi> /hSL £tf ft¥^ffc^— if reduction of the fluorescent laser apparatus for 

— ^^^X^^MM^ if — observation and lowering of cost are realizable 
3£ff<0/hI!Mfc* {SiMMb^^i a s mentioned above using a small-sized and. 
t5lW s tt5 0 inexpensive semiconductor laser. 

[0 0 3 9] [0039] 

Ikfcs *3P^f-SliS1~ ; 5^4<7) Next, the fluorescent observation laser 

^KIOJKIIBO****^— If— apparatus of the 4th embodiment relevant to 

^B^ov^t^l-So this invention is explained. 
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i^— if — i£ The fluorescent observation laser apparatus of 

Mtis Ml 3®yDy^M this embodiment is shown as in the block 

\zltf1-£. o [c, ^ 1 yt&<D U— diagram of Fig. 13. The 1st semiconductor-laser 

if— StfclS-fSJB 1 ^ftw- module (the 1st LD module) 101 which emits 

•f—^r^^—zu (mi L D^ris the laser light of the 1st light ray, and the 

101. :fci<£t)\ ^2 second semiconductor-laser module (second 

%M<D u-if — ft£3§-r<5^ 2 LD module) 102 which emits the laser light of a 

^j^ffc u— f— ^i/s.— jv (% second light ray, wavelength conversion means 

2 LD^E-v^— jv) 102^ 103 which performs the conversion of the 

*l&fcoafcJfc&ggM-58r.ft wavelength of the 1st light ray, combining 

W&^tk 103i, means 104 to make the 1st light ray output from 

Wl 1 0 3 £ti-5ft 1 % wavelength conversion means 103, and the 

MtWi^'^fc^— f— ^i/zL— second light ray output from the _th 

/H02i»P>W*$tL5^23t semiconductor-laser module 102 combine, the 

0 4 optical-fibre amplifier 105 which makes a 

^2^tB:^B}^tftt L~CS£ second light ray excitation light and amplifies 

l%MLt:i*M't&lft7T'('<i& the 1st light ray, optical branch means 106 to 

4S& 10 5.!:, fUl %M t%2 branch the 1st light ray and a second light ray, 

)t!lrMt5M^SlO and the optical absorption plate 107 which 

6 t, #te$ftfc!S2fti»&R absorbs the branched second light ray, it has 

UX-fS ftKTO 107^ ^1 the probe 108 and these which supply a first 

<0%M&±&^&&irZzfv - light ray to the organism. 

7*1 O 8 t tr^T-fSo & In addition, the output light ray of wavelength 

M^&^&l 0 3<DW>t)yt'0. conversion means 103 is reflected by the mirror 

W\ 5 7— 1 0 9 X-K$rt&ti, 109, and incidence shall be performed to 

10 4 KA*tt-5t>© combining means 104. 

[0 04 0] [0040] 

±fSC0cfc o mWlfc&titL^MM In the fluorescent laser apparatus for 
f)il©S)tSlffl If — observation of this embodiment comprised as 

{glcjoi/^Tfi, ^ 1 mentioned above, the 1st light ray which is a 

If — ^ 10 1 b&fk laser light with a wavelength of 880 nm is output 

8 8 0 nmCDU— if— 3t"Cfc5 from the 1st semiconductor-laser module 101, 

ft 1 Stud* ttt:fr $*U $ 2 and the second light ray which is a laser light 

ft i^— if — ^E-v^— 10 2^ with a wavelength of 800 nm is output from the 
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8 0 0 n m<D if — 3£ second semiconductor-laser module 102. 

~Qfo : &?$2%Wtt l \&?}£f\'%>o The second-harmonic-generation element is 

StSSE&M: 1 0 3 fi, % 2 ffi used for wavelength conversion means 103. 

Pft3Sfe*-?Srffiv^"C*3D, ± The conversion of the 1st light ray with a 

15^ 1 ^^•^i- — "9 s — ■=E-v ? zi. — wavelength of the above-mentioned 1st 

/HOI (75^^ 8 8 0 nm<7>^ semiconductor-laser module 101 of 880 nm is 

1 tftB £ 4 4 0 n m fcXlfcl" performed to 440 nm. 

So 

[0 0 4 1] [0041] 

±te&S^^¥-S 1 O 3 J: 9 Hi The 1st light ray output from above-mentioned 

tl£ti%Ml?tBb, ^2¥->f wavelength conversion means 103 and the 

#i/-f- ; tv/a-/H0 2J; second light ray output from the second 

•9 ttitl£tiZ>M2 ytB.bfc'&& semiconductor-laser module 102 are combined 

10 4 (CT-a-^^tvSo 7 with combining means 104. 

r^T '<HMffiB 10 5 tefeV^T, In the fibre amplifier 105, the 1st light ray by 

iS2 3fcilft£:JKj£!3fc£ L-CjKg3£ which the wavelength conversion was 

i&cStifcM 1 7fe/$M s i#ifiI £ tl performed by making a second light ray into 

<5o 3t;9-iWI3: 10 6 ^T±te excitation light is amplified, and the 1st above- 

W> 1 JtWt b%2 %%k k%ft1£ mentioned light ray and a second light ray are 

U % 2 ft&ifclR 1 0 7 (dXSb branched with optical branch means 106. 

t L Tffi V * ixfcll 2 ftH The second light ray used as excitation light 

^M^tiSo ±lE*§'l I I£ti/'c by the second light absorption plate 107 is 

% 1 3to»fi, 1 0 8 % absorbed. 

^rLtifr^ilq £ti5 0 The 1st light ray by which above-mentioned 

amplification was performed is supplied to the 
organism via probe 108. 

[0 0 4 2] [0042] 

&3o N ±3ziiGD e }; o \z.Jp.%M<W& In addition, having used the semiconductor 

flUc&VT 2W&<nWL&$: 1 fco laser which has 2 kinds of wavelengths in this 

if— 3rfflWc embodiment as mentioned above is based on 

<Dg£t£j;5 0 1~t£t>h, ffcl the following reason. 

if— ^v 5 ^— /H 0 Namely, the 1st semiconductor-laser module 

1 fi&£ 8 8 0 nm© V— if — 101 outputs laser light with a wavelength of 880 

ytZttit) U W> 2 ffiiJS)&fg£^ nm, and laser light with a wavelength of 1/2, or 
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f*lV^l/2©Sfi4 4 0 
T, l!ESl4 4 0nmOU- 

ft 8 0 0 n m(D^mW if— 

£JB^tv^5 0 800 



440 nm, is obtained using the second- 
harmonic-generation element. 

And, a laser light with the above-mentioned 
wavelength of 440 nm is the same wavelength 
as the helium cadmium laser often used as a 
fluorescent object for excitation. 

It is a wavelength suitable for the fluorescent 
laser for excitation. 

On the other hand, the semiconductor laser 
with a wavelength of 800 nm is used by the 
second semiconductor-laser module 102. 

A laser light with a wavelength of 800 nm is a 
wavelength from which the highest output is 
obtained currently among semiconductor 
lasers, and it can be said that it is suitable for 
the excitation light at the time of amplifying by 
optical fibre. 



[0 0 4 3] 

t mm^m 2 mm^±m 

(D U — -if — #0V<!7— 9 

1 0 ssrfflv^xu— f—ytmm 

a— 0 1, 10 2, iftftS 
ft^Sl 0 3-^*7r>f^*i« 

^105 roiiBtt'ftSrSEx.S - 
tic J: 9, HffMo^«ft}c^ 



[0043] 

In addition, the power of the laser light after 
performing a wavelength conversion as the 
case of the third embodiment using a second- 
harmonic-generation element reduces 
considerably. 

However, sufficient power for fluorescent 
observation can be obtained by performing 
laser optical amplification using the optical-fibre 
amplifier 105. 

Moreover, by changing the amplification 
material of the semiconductor-laser modules 
101 and 102, wavelength conversion means 
103, or the optical-fibre amplifier 105, it can join 
with the desired fluorescence wavelength and 
various excitation-light wavelengths can also be 
chosen. 
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[0 0 4 4] [0044] 

SX±s Ift^ bfc X o \Z.%^<D% As mentioned above, as explained, according 

MtDT&Wk^^^MMi/— if— ^ to the fluorescent observation laser apparatus 

UK. ±tUi\ 'HS, £tififr¥9J of the 4th embodiment, a size-reduction of the 
ftri'— if— fluorescent laser apparatus for observation and 

rifdct^, ^ffi^ffl^— if a lowering of cost are realizable by using a 

— |fO/J N HL 1£iffil&{b£:^ small-sized and inexpensive semiconductor- 

^"C#5o EM^ *&M<DJ&1Si laser module. 

tf)i£ff dJoV^Tfi* He— Cd Especially, in the apparatus of this 

u— if— tWlZfa-^tDU— if— embodiment, because the laser light of the 

7t^ttS^j$tiv5^T\ H e — C same wavelength as a He-Cd laser is output, 

d u— if — (dJ: S^fit IrI the same function as the apparatus using a He- 

f££/hMs (KflM&liT 5 Cd laser is realizable while being small and low 

ri^ttSo cost. 

[0 0 4 5] [0045] 



[ttffi] [Additional remark] 

SX±s WLVfl Ltc^^yftO^M?) As mentioned above, the following components 
MWA^^^X^Jk&XoteM can be obtained based on the explained 
fS^r#5^i:^"Ct5o ~$~t£fc> embodiment of this invention. 

Namely: 

1. iiSfi?>^3fe^<t 1. concerning both observation image by 

bB)%L%\z. J^^^JiJ&l-S-^ the usual illumination light, and fluorescent 
< ^%^L<DW\^^W\^\^, h%> image based on the fluorescent excitation by 
V^fi, B#^f , JX^9^x.T*^ excitation light simultaneously or, the 
i"5^5tffi^^fit^*5V^T, ± fluorescent observation apparatus switched and 
fSSj^^^fH^^ 5^517 r 4 displayed in time divisions, it has the light-guide 
/<ts ±lEiI^8S^5fc£fe2H" path which consists of quartz fibre which 
5 #fi)c5^ 7 t 4 ' '<bfrt>t£Z) transmits the above-mentioned excitation light, 
^^E&Sr^-fS r. t %:W$Lb i~ and multi-component type fibre which transmits 
5^)feS^^fio the above-mentioned usual illumination light. - 

The fluorescent observation apparatus 
characterized by the above-mentioned. 
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[0 0 4 6] [0046] 

(ttlE 1 (Dftm, ttm 1 ( Effect of additional remark 1 ) 

0:£ftlI^i£g^:io^Tte\ ± In the fluorescent observation apparatus of 

fififo&yt&^G^y t -f^^rfe^ additional remark 1, the above-mentioned 

U ±IEii^HS^)fe^^^c;^^ excitation light transmits through quartz fibre. 

7 r << & 5 t \Z- J: When the above-mentioned usual 

^ ^ti^tUD&fk^M Ltztf) illumination light transmits multi-component 

^<D&\s^fc7£fc?tt>1rLZ>o type fibre, the transmission with the sufficient 

^T^^^ff^I^tt^iSv^Ttft, efficiency suitable for each wavelength is 

'&*<D£o\zft%im<Dm%&± performed. 

W^^^y r^^t t F*3$L Since quartz fibre has low flexibility, if the entire 

pT^tt^iST ^(D^X light-guide path of an endoscope is quartz fibre 

t4(w±#^Pn1M^ s ^ £T Wc 0 in accordance with the prior art, the flexibility of 

L/^L^ ±lE^7 l 6S§"C(i> _tf£ the endoscope will reduce, and a large problem 

T 4 occurred concerning insertion property. 

/MSi&^&^cfc ft^ffii - 5 tc However for the above-mentioned light-guide 

£u JilErtH^OifS^^SS^ path, since the above-mentioned quartz fibre is 

fc&^^y T 4 t used only the minimum needed number for 

it^T, ±lEF^||0^ilt£{£ excitation-light transmission, compared with the 

T(t/h£ < W Att}cj^fP£r^;i case where the above-mentioned entire light- 

&l\> ±3/ji<D J; o {d±fEli;)fclI guide path of the above-mentioned endoscope 

^i£i!t;icfctU3\ ±l5rt^Ii^^ is made as quartz fibre, flexibility reduction of 

pl^tt^lf W Loo, ±|2Mfr£2 the above-mentioned endoscope is small, and it 

7t^rr^V^^T^^i"5 ^ t ti* does not affect insertion property. 

~Ct, B)J&ytMi^$:£tiZ>yt The above-mentioned excitation light can be 

ttijj&tfkti&lrZ) CI t &X*i* 5 0 transmitted with high efficiency, maintaining 

r in\z X 9 W)&%Wk<D'b%Lit, flexibility of the above-mentioned endoscope as 

{£ffilMfc£^^T*# <5 0 mentioned above according to the above- 
mentioned fluorescence observation apparatus, 
and the optical power required of an excitation 
source can be reduced. 

Thereby, a size-reduction of the excitation 
source and a lowering of cost are realizable. 

[0 0 4 7] [0047] 

2. ttfS UC^^T, _hfS5^ 2. In additional remark 1, above-mentioned 
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[0 0 4 8] 

12^7 r -f '< t ±m&i&ft%k 



quartz fibre and above-mentioned multi- 
component type fibre are formed in at least one 
bundle at the radiating end. 

The fluorescent observation apparatus 
characterized by the above-mentioned. 

[0048] 

( Effect of additional remark 2 ) 
In the fluorescent observation apparatus of 
additional remark 2, above-mentioned quartz 
fibre and above-mentioned multi-component 
type fibre are bundled, and the radiation of 
excitation light and ordinary light is performed 
from the almost same position. 

According to the fluorescent observation 
apparatus of additional remark 2, in addition to 
the effect of additional remark 1 , the matching 
with a fluorescent image and a usual image 
becomes simple by irradiating excitation light 
and ordinary light from the same position 
further. 



[0 0 4 9] 

3. #|E2^*3V^T, ±m;<> 



[0049] 

3. In Additional Remark 2, the above-mentioned 
bundle is formed so that the above-mentioned 
quartz fibre may be arranged on the periphery 
of the bundle. 

The fluorescent observation apparatus 
characterized by the above-mentioned. 



[00 5 0] [0050] 

(fl-fE3tf)ftMB, tt!B3 ( Effect of additional remark 3 ) 

W&^H^Ii^it^&V^Tfi, ± In the fluorescent observation apparatus of 

|5^^7r^'- /< t±IE#^^-^ additional remark 3, above-mentioned quartz 

77^f^^> K/WkLT, Sfr fibre and above-mentioned multi-component 

&HtkM'%ytk fS(3:|p] Cffig^ type fibre are bundled, and radiation is 
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performed from the almost same position for 
excitation light and ordinary light. 

Quartz fibre for excitation-light irradiation is 
especially arranged on the periphery of the 
bundle, and the excitation light is supplied 
broadly. 

According to the fluorescent observation 
apparatus of additional remark 3, in addition to 
the effect of additional remark 2, excitation 
lights are further irradiated over a wide range 
towards the organism, and highly efficient 
fluorescent observation can be performed 



[0 0 5 1] [0051] 

4. ft-|5 3 Ki&^T, ±R'* 4. In additional remark 3, form the above- 
> H7W4„ ±iE3J3£7 7 mentioned bundle so that above-mentioned 

±IE'^ KA'rtK::? 1/& Afdlfi quartz fibre may be arranged at random in the 

WZtiZ «fc o T&ftrt* r i above-mentioned bundle. 

1^i:i"5^3tM^^©o The fluorescent observation apparatus 

characterized by the above-mentioned. 



[0 0 5 2] 



[0052] 

( Effect of additional remark 4 ) 
In the fluorescent observation apparatus of 
additional remark 4, above-mentioned quartz 
fibre and above-mentioned multi-component 
type fibre are bundled, and radiation is 
performed from the almost same position for 
excitation light and ordinary light. 

Quartz fibre for excitation-light irradiation is 
especially arranged at random in the bundle, 
and excitation light is supplied uniformly. 
According to the fluorescent observation 
apparatus of additional remark 4, in addition to 
the effect of additional remark 3, excitation light 
is further irradiated uniformly towards the 
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organism, and reliable fluorescent observation 
can be performed. 

[0 0 5 3] [0053] 

5. ttiElWsl^T, ±IH* 5. In additional remark 1, it is the bundle fibre 

yt$&fe.kttt^7T'(/<t±B in which the above-mentioned light-guide path 

#^|77^^^V K/Wb bundled above-mentioned quartz fibre and 

Ltcs<> Y^y t4 '^~Cfc 9 ^ above-mentioned multi-component type fibre. 

/<> K/WMt#ffiKi, ®)®7fe5rJi Optical means for performing incidence of the 

15^51:7 7^/<^ s i&lfiMVftyt usual illumination light to a bundle incidence 

JilE^^^^ 7 r^f'^Att end to above-mentioned multi-component type 

fibre which performs excitation light to above- 

t b^&^'ftMM^Wo mentioned quartz fibre was provided. 

The fluorescent observation apparatus 

characterized by the above-mentioned. 

[0 0 5 4] [0054] 

(tt!E5<Z){1MB, $h%:) #12 5 ( Effect of additional remark 5 ) 

<^^)fe^^^©(wjoV^T(i N ± In the fluorescent observation apparatus of 

fE^t^^I^fflV^iifE^^^ 7 additional remark 5, the bundle incidence end 

7<i /^jo J:t/±f£^s5c^^y 7 which includes above-mentioned quartz fibre 

4 KA-AttStc:^ and above-mentioned multi-component type 

ti^tiEhj&ytio kTfMlftyt&A fibre using above-mentioned optical means 

It $ it So ^tc, ±.ttt1&7 7 respectively performs incidence of excitation 

^ '< t ±fE^J&#^ V7^(^ light and the ordinary light. 

^vK/WbLT, Bj&fttMl?; Moreover, above-mentioned quartz fibre and 

%t f5t£|p] C{£fi/i>bttitt£-ti: above-mentioned multi-component type fibre 

5 0 5 (D^^II^^iitcicfc are bundled, and radiation is performed from 

tillt, ttfE 1 (D^h^z\zj]Ux.X , the almost same position for excitation light and 

Eh^^tt^^WiCitW^h an ordinary light. 

w t (c: J: *9 , ^tH^ According to the fluorescent observation 

<7)>tfjS^j-£^J|^ apparatus of additional remark 5, in addition to 

tSIt^ttSo $.tc, the effect of additional remark 1, matching with 

(D^W.M^y^f htf-J ¥(D$£M a fluorescent image and a fluorescent usual 

©^"C^S^Hi^Iir Ltf image can be made simple by irradiating 

ffii~£>;i£^l?#5o excitation light and ordinary light from the same 
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position. 

Moreover, a conventional endoscope can be 
used as this fluorescence observation 
apparatus only by modification of the light 
guide. 



[0 0 5 5] [0055] 

6 . If— f&SR^SSr^tf 6. Make the wavelength of a guide light be 

^jfcltf^il^joV^T , ii-i K nearly the same as or below the excitation light 

%<nfa&fclj&18L% t B&Pl^ftx in the fluorescent observation apparatus 

fc<5V N fi N ^ttiUkT '<D$.fkb't containing laser treatment means. 

Sidr^^iitSfMii The fluorescent observation apparatus 

ff 0 characterized by the above-mentioned. 

[0 0 5 6] [0056] 

7. i^— If — ipiSE^&Sr cs tf 7. In Fluorescent Observation Apparatus 
^3fcMf£2£ttK:3ol^T, ^Ffe3fc Containing Laser Treatment Means, several 
t -?r*i J: V hM&M^yt&lstf guide light sources which include the light of red 
$L$k<Djf'( K3fe2S£:Ktf'5 ^1 1 colour and of wavelength shorter than red are 
«rW»i-t-5**«l«ifi«. provided. 

The fluorescent observation apparatus 
characterized by the above-mentioned. 

[0 0 5 7] [0057] 

8. #!E7^joV^T, ±ISM 8. In additional remark 7, the light of the 
2£li:0>3tef2 % Si^^: <t BSIDi&J^ above-mentioned short-wave length is taken as 
*>5^fi, ZtiSXT (Dfc&<D% the light of nearly identical wavelength, or the 
<!:t5:t teWUkt i~ 5H:)fcSt wavelength below that excitation light. 
f^i*i8o The fluorescent observation apparatus 

characterized by the above-mentioned. 

[0 0 5 8] [0058] 

(ttlE 6 ~ 8 (DMM) t£*> H ( Issues of additional remarks 6-8) 

f^aifiWO 9 2/0 8 5 1 5f Conventionally, the technique which supplies 

teWzffliF&titzl&ftM&i&W: the laser for treatments based on the 

(£(4, V 5H"51£3fcl;i|£ fluorescence emitted from the organism is 
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^^►DERWENT 



SSffia^SfvCV^S. -CDS 
& *fr 5 i 3 |fflll# *> o 



shown in the fluorescent observation apparatus 
disclosed by the international application 
WO92/08515No. gazette. 

In this apparatus, the guide light for joining 
the aiming of a laser by the laser treatment is 
used. 

This guide light is red colour usually. 

On the other hand, the fluorescence based 
on excitation light was the thing containing a red 
colour. 

For this reason, reflected light of the guide light 
blends with the fluorescent red-colour 
component, and there was a problem of having 
obstructed the exact fluorescent observation. 

Additional remarks 6-8 are for solving the 
above-mentioned problem. 



[0 0 5 9] [0059] 

(titE6£)fm aH) ftiE6 ( Effect of additional remark 6 ) 
(Djg.ytM^$&\ltlZ- «fctW3\ -hlS According to the fluorescent observation 
334 K3t^^3tSti^?rl^^:L^ apparatus of additional remark 6, the above- 
±fE^f'< K5fc/6^3feH^£r#7t'f mentioned guide light encourages fluorescent 
5:i^i<, ]Ejft&£fttt& excitation. 

£rfr o w bi£X% <5 0 The above-mentioned guide light cannot 

obstruct fluorescent observation, and the exact 
fluorescent observation can be performed. 



[0 0 6 0] 

(#E7, swim n 

E7, 8©£#*«iSJtfc.fc*L 
tf, *lWSfci&«i$i:-T?±E;tf 

tt**fc*&»f*i^*©±E:ff 

ffftfcj£g<0±E#>r Kftfcffl 



[0060] 

( Effect of additional remarks 7 and 8 ) 
According to the fluorescent observation 
apparatus of additional remarks 7 and 8, the 
above-mentioned guide light is switched at the 
time of observation and treatment. 

A suitable observation and a suitable 
treatment can be performed by using the 
above-mentioned guide light of a wavelength 
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XTfthM&lf o ii^t^5>o which was excellent in visibility in the above- 
mentioned guide light of the wavelength which 
does not obstruct the observation, at the time of 
treatment and at the time of fluorescent 
observation. 

[0 0 6 1 ] [0061] 

9. ^Li^fcu— if— ^ti/zL— 9. Semiconductor-Laser Module, optical 
s^t, tufS^^^i/— if — branch means to branch the optical power of 

=L—)^(T>%^f]^:% 1 (D^Mt the above-mentioned semiconductor-laser 

»2 03t<fttf-^tti-63t^ift module to the first light ray the 2nd light ray, 

^Bkhs -b!E^£ 1 (D^t^^^M: wavelength conversion means which performs 

9E&i-£1&-&:&&^Wtb > fig the wavelength conversion of the first light ray, 

&&£titz±mMl<DytB&±: the optical-fibre amplifier which amplifies the 

2 (DytBZBii&yt tLXm above-mentioned 2nd light ray, the first light ray 

fiH"<5?fe:7 r^^^I^si , tS by which the wavelength conversion was 

*I£tifc±fEfU <nytB£:±ifc performed, as excitation light, and the probe 

-^#< y u —y"t, t~<5 u which guides the amplified first light ray to the 

— if— ^fu organism. 

The laser apparatus which has these. 

[0 0 6 2 ] [0062] 

(ttf2 9<7)ffMB, fate 9 ( Effect of additional remark 9 ) 

<DU— if— i^fitcte^-cii, _h In the laser apparatus of additional remark 9, 

fBM^Stffci'— if— J: VtftjjZti the light output from the above-mentioned 

fc)t£rJii2^ 1 (D%$kb ±12^ semiconductor laser is branched to the first light 

2<D%m^^, ±fSill<7) ray and the above-mentioned 2nd light ray, and 

7fei^?r&fi:^^i"5o fiS'^r the wavelength conversion of the first light ray is 

£thtc±nZ%l<Dift@k\*, ±fS performed. 

l2^IM7ti: LT±I5 The first light ray by which the wavelength 

%y T 4 ^tt^M^dTilf ifl £ conversion was performed makes the above- 

ti, £#^#y&£ti<5 0 tt*IE9 mentioned 2nd light ray excitation light, and is 

^^IF^-^IIK: J; 5 £ N /M!L amplified with the above-mentioned optical-fibre 

&i85f£^ytB)j&Hl \s — if — SIS: amplifier, and it is supplied to the organism. 
SH&-f"5 £ # S "C# 5 0 According to the laser apparatus of additional 

remark 9, the small-sized and inexpensive 
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fluorescent source for excitation by laser can be 
offered. 

[0 0 6 3] [0063] 

10. ftlE9K:*SV*-c\ ±IE 10. In additional remark 9, the above- 

if— ^ri/zL— /Wi, mentioned semiconductor-laser module has 

^f&tf^aSffcu— if — > optical-coupling means to combine several light 

^frih^r^fci/— if— 9 rays output from several semiconductor-laser 

lii£!£%btc^%ti(Dyt$k$: 1 ^<£> elements and these semiconductor-laser 

^^^-rS^^^i: £ elements with 1 light ray. 

w t $:W$>h-tZ> if The laser apparatus characterized by the 

—z&Wto above-mentioned. 

[0 0 6 4] [0064] 

(fltE 1 0 Wfm 3b*) tt!E ( Effect of additional remark 10 ) 

1 0 <D u — if — joV^T In the laser apparatus of additional remark 

fi. ±15^^^ if— ^E-v^ 10, the above-mentioned semiconductor-laser 

— Wis Wk<O^^W\y—^f— module has several semiconductor-laser 

SS^fc^TU Cttb**©¥* elements. 

fl^^-if—^^P <£ 9 tB^J A high laser output is obtained by combining 

WkftJtWt^r— ^<D%$k\z.ffi<& several light rays output from some of these 

w t \z X *) s iWjV^ if — semiconductor-laser elements into one light ray. 

f±J;^£$t#"t~'5o ftlE 1 0(501/ According to the laser apparatus of additional 

— if— SJtfcifttf, #IE9© remark 10, in addition to the effect of additional 

S^^Px.T* ^^S&^fcjfe^ remark 9, sufficient laser output for fluorescent 

ft if— fcH#«:W5 excitation can be obtained. 

[0 0 6 5] [0065] 

1 1 . {i*f£9 tdioV^T, ±12 11. In additional remark 9, above-mentioned 

jJSHr^^^Sfi, ^ 2 i^IH^^I wavelength conversion means is a second- 

^M^'Vfo 5 w <!: £r#t§fc £ "^5 harmonic-generation element. 

^— if*— §£Ko The laser apparatus characterized by the 

above-mentioned. 

[0 0 6 6] [0066] 
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(#12 1 1 (Dftm, ftSB ( Effect of additional remark 1 1 ) 

1 l <DU — if — ^{ttd&v^T In the laser apparatus of additional remark 
fi. ±lES^^^^S(i, ^2 11, above-mentioned wavelength conversion 
iftfS2£^£^-7-"C£> *9 > $6S3E means is a second-harmonip-generation 

ttfc±IE|g 1 tf)ftHli7c<D element. 
ifc£©¥#0>ttJI£ft5o falS The first light ray by which the wavelength 
1 1<D u— if — Settle <£ 5 (h > conversion was performed is the wavelength of 
.^^Kl^feig Lfc u— if — jj£ il the half of the original wavelength. 

/^"C^^o According to the laser apparatus of additional 

remark 11, the laser wavelength suitable for 
fluorescent excitation can be obtained. 

[0 0 6 7] [0067] 

1 2. ttiE9lw:ioV^ ±1E 12. In additional remark 9, the first light ray 

after the wavelength conversion by the above- 
£>±iE^l ^7ti^(iWfe^fc(i mentioned wavelength conversion means is a 
%ft%~Qih*), ±!B£2tf>3tei» blue or ultra-violet ray. 

t SrEMSi: The above-mentioned 2nd light ray is a red 
5 i'— if iSetto colour. 

The laser apparatus characterized by the 
above-mentioned. 

[0 0 6 8] [0068] 

(fttfi 1 2 ©flUB, a*) ftfE ( Effect of additional remark 12 ) 

1 2 <DU — if — ^ftdio V^T In the laser apparatus of additional remark 

its &*aE*ft0>±eJB2 3teH 12, the wavelength of the above-mentioned 

^^^r(i, Wfe^fefi^^3fe"C second light ray after a wavelength conversion 

h 9 , ±15^ 2 0)feM^&^(i> is a blue or ultra-violet ray. 

55^3te~C*>5o #12 1 2 (D 1/ The wavelength of the above-mentioned 2nd 

if— ^St- ftlB9 0Sb light ray is infrared light. 

^feAPx.T N ^^IfcJSj^jo Jitl^u According to the laser apparatus of additional 

—if — JS4tf&*fca Lfc if remark 12, in addition to the effect of additional 

-SI^#5Ii:^t^5o remark 9, the laser wavelength suitable for 

fluorescent excitation and laser irradiation 

treatment can be obtained. 
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DEKWENT 



[0 0 6 9] [0069] 

13. Ml <Dfc%:<D% 1 <T>% 13. First Semiconductor-Laser Module Which 

B%ttijJ-fZ>Wi 1 C0#2$& u— Outputs First Light Ray of First Wavelength, the 

if— * — ^ t , ^2 2nd semiconductor-laser module which outputs 

M2©fI$rtiJ*t5l2 the 2nd light ray of a 2nd wavelength, 

CD^^fcl' — if— ^v 5 ^— wavelength conversion means which performs 

<t , ±fEH 1 V>%f&*WL&W& the wavelength conversion of the first light ray, 

^^WL^W^Wtk^ the optical-fibre amplifier which amplifies the 

$ *ifc±fE3S 1 tf>3tH£± above-mentioned 2nd light ray, the first light ray 

W.%2<D%U : kWiU%thX^ by which the wavelength conversion was 

§lki~ Z>%7 t ^ s^iffL^s b s -t performed, as excitation light, and the probe 

iE±fii'I£;ftfc±fE^l <0%U* which guides the first light ray by which the 

^fl^^Kr/a— zft^ Ir^ri" above-mentioned amplification was performed 

ZZkZiffiUlk-rZ u— f—m to the organism. 

The laser apparatus equipped with these. 

[0 0 7 0] [0070] 

(ttlE 1 3 <Dftm, $hMk) ttffi ( Effect of additional remark 13 ) 
1 3©i/- if — SstSfii&V^T In the laser apparatus of additional remark 
fi„ ±15 2 oco^3§#:i^— If— 13, there are the above two semiconductor- 
's^— -rt'jfl**)'? , ±IES&ltf> laser modules. 

&fttf>^ 1 (Djtmte X l>*±f£^ The first light ray of a first wavelength and the 

2<D$i&<DflS2<Dlttt&$:liit)-t 2nd light ray of the above-mentioned 2nd 

5 0 JbEB 1 <£>?fcli£$?:S:g£^ wavelength are output, and the wavelength 

U &:B:^& $ ;txfc±feS? 1 © conversion of the first light ray is performed. 

3telM4 % ±1ESB 2 ©ftl^Jifr^ The first light ray by which the wavelength 

%t LXyty r 4 ^tfUM&fc J; conversion was performed makes the above- 

Vm&1-Z>o JtffSftfcilBJB mentioned 2nd light ray excitation light, and 

1 <Dytl&l*^£.W^fc'&£tlZ>o amplifies it with an optical-fibre amplifier, and 

frf-fEl 3<DU— if— Bffiz.£?> the amplified first light ray is supplied to the 

BlfMC^— if— Rft^rilK organism. 

w £ According to the laser apparatus of additional 

^l<h^"C*#-5o remark 13, a desired laser wavelength is 

chosen, an enhancing fluorescent observation 

capability is achieved. 
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[0 0 7 1] 

1 4. tffBl 3lC*3V^-C, ± 
-/V 4 ±K» 2 U-if 



[0071] 

14. In additional remark 13, for at least one 
of the first semiconductor-laser module and the 
above-mentioned 2nd semiconductor-laser 
module, it has optical-coupling means to 
combine several light rays output from several 
semiconductor-laser elements and these 
semiconductor-laser elements into one light ray. 

The laser apparatus characterized by the 
above-mentioned. 



[0 0 7 2] 

wsuom a*) w-iE 

1 4<DU — -f—m&fc&^X 

ftEUOU-f 
-=ggK J: * t , #12 1 3 <&3b 

5o 



[0072] 

( Effect of additional remark 14 ) 

In the laser apparatus of additional remark 14, 

at least one of the above-mentioned 

semiconductor-laser modules has several 

above-mentioned semiconductor-laser 

elements. 

The high laser output is obtained by 
combining several light rays output from some 
of these semiconductor-laser elements into one 
light ray. 

According to the laser apparatus of additional 
remark 14, in addition to the effect of additional 
remark 13, sufficient laser output for fluorescent 
excitation can be obtained. 



[0 0 7 3] [0073] 

15. fHEl 3(C#5V>T, ± 15. In additional remark 13, above- 
fE$cS3£&^f*f;i* 5$2Mffflti& mentioned wavelength conversion means is a 
3§£^ -¥-"C h 5 CI t £r$M& t i" second-harmonic-generation element. 
5 If — ^Su The laser apparatus characterized by the 

above-mentioned. 
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[0 0 7 4] [0074] 

(#15 1 5 (Dftm, #15 ( Effect of additional remark 15 ) 

1 5 CO U' — if— ^Bf^^oV^T In the laser apparatus of additional remark 

It* ±f5i£5:^&3M8:fi> ^2 15, the above-mentioned wavelength 

SliiR^^^^'Cfc 9 > conversion means is a second-harmonic- 

I&£tifc3l 1 coftHttTcCO&fi: generation element. 

<D¥ft<n$.&tti:Z> 0 #151 5 The first light ray by which the wavelength 

co u — if — qj^fftc #15 conversion was performed is the wavelength 

1 3<D$iW:lcmz.X* %.JtW)& half of the original wavelength. 

l^M Lfc U— if — ^^^#-5 ^ According to the laser apparatus of additional 

t i£X*% -So remark 15, in addition to the effect of additional 

remark 13, the laser wavelength suitable for 
fluorescent excitation can be obtained. 

[0 0 7 5] [0075] 

1 6 . #15 1 3 (c&vn-C, ±16. In additional remark 13, the first light ray 
ISfci:^&#l£{-«fc <5iifcg:^$: after the wavelength conversion by the above- 
'&<D±MW> 1 cD^t/Hdx mentioned wavelength conversion means is a 

tclt^W-ittXh*) * 1MW,2(D blue or ultra-violet ray, and the above- 
%Ultfe$V%XfoZ> r t *W$L mentioned 2nd light ray is infrared light. 

ix— if— ^ft, The laser apparatus characterized by the 

above-mentioned. 

[0 0 7 6] [0076] 

(#15 1 6 <D{^m, #15 ( Effect of additional remark 16 ) 

1 6©i/- if— ^fii^fcV^T In the laser apparatus of additional remark 

It* ®.&MW&<D±-$ZM2<D?t 16, the wavelength of the above-mentioned 2nd 

Hco^Sfi, Wfe^feit^^-^t light ray after wavelength conversion is a blue 

Xfo<0 * 3l2co3fe|gco?£;^f2, or ultra-violet ray, and the wavelength of the 

fc$\-%X$> Z> 0 #15 1 6 CO U— 2nd light ray is infrared light, 

if— H^ul^J: <5 t * #1513 60 According to the laser apparatus of additional 

$)%:lzj)iiz.X* %-ytEh&io£lJ remark 16, in addition to the effect of additional 

\s— if— ?$MiuWi\^M\stz\<'— remark 13, the laser wavelength suitable for 

if— ^^^r^-S w t #S"C# <5 0 fluorescent excitation and a laser irradiation 

treatment can be obtained. 
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[0 0 7 7] 



[0077] 



[EFFECT OF THE INVENTION] 

As mentioned above, for the fluorescent 
observation apparatus of this invention, it is 
enabled to transmit excitation light with high 
efficiency, maintaining flexibility of an 
endoscope, since it has the light-guide path 
made of quartz fibre which transmits fluorescent 
excitation light, and multi-component type fibre 
which transmits the usual illumination light. 

Size-reduction of the excitation source and 
lowering of cost are made possible. 



[BRIEF EXPLANATION OF DRAWINGS] 



[Hi] 



[FIGURE 1] 

The entire block diagram of the fluorescent 
observation endoscope apparatus which is 
fluorescent observation apparatus in which the 
first embodiment of this invention is shown. 



[IU2] [FIGURE 2] 

H 1 (DOkytW.&fafflM&WUz. & The model sectional view showing the structure 

ft 5 74 Y %4 K<£M#5ir£r;jH~ of the light guide in the fluorescent observation 

^^h^WM 0 endoscope apparatus of Fig. 1 . 

[03] [FIGURE 3] 

m 2 (D^Umx-h-oX , H3 The arrow diagram of Fig. 2. 

(A) , (B) , (C) -t Diagram 3(A), (B), (C) are respectively an 

ii/^ti/IH 2 ©A^@, B^cfc! arrow diagram, B arrow diagram and C arrow 

B, C^Hlt*fc5 0 diagram of Fig. 2. 



[14] 



[FIGURE 4] 
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m 1 <Bj£}fcftJgrt&i&3£lItc*5 The diagram showing the detail of the light 
<5 7 4 Y #4 K t ^:<D%WM guide in the fluorescent observation endoscope 
<DWM%:7FirW\o apparatus of Fig. 1, and its light-source part. 



[H5] 



[FIGURE 5] 

The diagram showing the radiation end-face 
shape of the modification of the light guide in 
the fluorescent observation endoscope 
apparatus of the first embodiment. 



[16] [FIGURE 6] 

% 1 (DMMtDMt&cDigytM^Pl The diagram showing the radiation end-face 
Ulti^illc -5 7 4 Y X4 K shape of another modification of the light guide 
©S'J©3E7£#J©ffllt$83iIMfc£ in the fluorescent observation endoscope 

apparatus of the first embodiment. 



[B7] 



[FIGURE 7] 

The diagram showing the light guide and the 
light-source part when applying the light guide 
of another modification also in the fluorescent 
observation endoscope apparatus of the first 
embodiment. 



[128] 

mm<D7 4 K©«jft** 



[FIGURE 8] 

The model sectional view showing the structure 
of the light guide of another modification also in 
the fluorescent observation endoscope 
apparatus of the first embodiment. 



[M 9 ] [FIGURE 9] 

B9 8 ©^SitiboT, M9 The arrow diagram of Fig. 8. 

(A), (B) , (C) , (D) Diagram 9(A), (B), (C), (D) respectively show 

14, -tia-^till] 8 GOA^IIIEl, an arrow diagram, B arrow diagram, C arrow 

B^ISS, CfrffiMl, D^^HI diagram and D arrow diagram of Fig. 8. 
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1 0 ] [FIGURE 10] 

W> 1 <D'MM<DMWi<D ; £. : %MMfa The model sectional view showing the structure 

$LglBWt\zio tf 5 £ h \^1<D^. of the light guide of another modification also in 

j&MOy-'f Kco^lit^r^ the fluorescent observation endoscope 

"t"^^^)KfSlllo apparatus of the first embodiment. 



[Ull] [FIGURE 11] 

*¥£9UcmM1-Z>%i2<DMM<n The block diagram of the fluorescent 

M1&<D ; %. : ftMMift&M.tkW.(Ozf observation endoscope apparatus of the 2nd 

oy^ 1f EfcGlo embodiment relevant to this invention. 

[Hi 2] [FIGURE 12] 

*3£W^WM-f 3 <DMM<D The block diagram of the fluorescent 

ftZM<D , gyt%l&u—f—zgWi<D observation laser apparatus of the third 

~fv-y$ ^^m o embodiment relevant to this invention. 

[Ell 3] [FIGURE 13] 

^^(cHig-TSgM <DMM<D The block diagram of the fluorescent 

J^tB^^ytM^^— f— ^gco observation laser apparatus of the 4th 

Zf&yi? %$M<> embodiment relevant to this invention. 
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[EXPLANATION OF DRAWINGS] 

3,21,24,27,33,36 light guide (light-guide 

path) 

14, 22, 25, 28, 34, and 37 Light guide for 

excitation (quartz fibre) 

15,23,26,29,35,39 Light guide for white light 

(multi-component type fibre) 
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[translation of Japanese text in Figure 1] 

12 superimpose 

1 3 motor 

16 excitation source 

17 white source 
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[FIGURE 4] 
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[translation of Japanese text in Figure 4] 

18 laser 

19 Xe lamp 
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[translation of Japanese text in Figure 7] 

18 laser 

19 Xelamp 
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[FIGURE 10] 
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[translation of Japanese text in Figure 11] 

53 white light source 

54 excitation light source 

59 fluorescent image processor 

60 video switch controller 

61 video switch 

62 motor 

63 driver 

66 laser therapy apparatus 

67 therapeutic light source 

68 guide light source 
75 driver 

85 timing controller 

86 foot switch 
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[translation of Japanese text in Figure 12] 

between 92 & 94 2 nd light ray 

between 92 & 99 first light ray 

93 wavelength conversion means 



mi 3] 



[FIGURE 13] 
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[translation of Japanese text in Figure 13] 

101 1 st LD module 

102 2 nd LD module 

103 wavelength conversion means 
between 102 & 104 2 nd light ray 
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Derwent shall not in any circumstances be liable or responsible for the completeness or 
accuracy of any Derwent translation and will not be liable for any direct, indirect, 
consequential or economic loss or loss of profit resulting directly or indirectly from the 
use of any translation by any customer. 

Derwent Information Ltd. is part of The Thomson Corporation 

Please visit our home page: "WWW.DERWENT.CO.UK" (English) - 
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if-^a-A- (3? 1 LDt-^-A-) 1 0 
1» *3J:U\ M2 5tlftcow-if-)t^i-5m2#W«: 
U-if-3rv?a.-A< (f2LD^a-;P) .10 2t, 
SB 1 «fta*^a 103i, fc£ 

mm^mi o 3*&tHa*ft**i*»** i i«**i'- 

"•f-^A-yU 1 0 2 ^&art$*t5#2 
*5-frifi^a 1 0 4 t , 12 JtSSrafiJtfc LTm 1 3t 

m**Mtift7T<('<iiMmi o 5 1, mutstm 

Jt»*r!»iRi-5Jt»iRai 107t, mi 
^t-57"n-y I08t 4*3, 
Sl0 3S)fflA», 5 5-1 0 9-CKJt$n. 
0 4^AW-T5fccoi:-t5„ 

[0 0 4 0] ±isco i •) fc«js$ftfc*0SJft«>iBfl8<J!>* 



*ya-/H 0 1 /4»fejgS8 8 0 nm©U- If— 3t"Cfc 

1 0 2^&ftft8 0 0 nm<DU—F-ftT-hZ>m2%.m. 
tfffiaSttS. &fta&Mki 0 3(4, II 2 ;§5iii£3§± 
9, iEIlfifti^-f-^^a-^ 

1 0 8 0nmW|gl3t^^4 4 OnmC^ 

[0041] jtE»ft«*¥ai o 3 zvmnzti&is 

l%Mb. m2^#U— jf-^a-yH 0 2 «fc*»W 

0 6fcT±Em**fca'2jfc|fti:&#ttU ^23t® 
iR«l 0 7lcraS5ti U"Cfflv^fenfcJ|2 3t»*>KiK 

[0 0 4 2] 4*3, ±»oJ:5Ji:*:|lifi©JBttJc*Jv^T 

2 Tf IRcoSdft SrWfO^fls v-if-fcffl^fccois&coJI 
*!CJ;5„ -t-4fc>t.. DSl^NFflcb'— if-^cx-zn 

0 1I3&S8 8 OntnCOU— !f-ft£ttJ?JU &2iMH 
ft-je^^f-^rffl^T 1/2(0^*4 4 0 nm«l/- «f— 
**r»3, ±IBjSS4 4 0 nmOMHt 

1 0 2Ti4jgS8 0 0 n mcO^^U— if— $:fflV>TV> 
-5„ rco&58 0 0 nmCOU— if— jtfi, ^^U-if 

[0 0 4 3] 4fc. Bflfem3COllliSO^ji60«-g-tll« 

— »f-Jt©A7-|«»!fe 9 <6T1-£# % it 7 7 

« l o 5 Srffl^T i^-if-3tif itBSrff 5 c i K J: 9 , a 

flcu— if-^-^o.-/w id, 102, JSftfEtfe^a i 
0 3 ^3fc7 7 W 1 0 5 ©«ffittW*ra^.« £ i 

[0 0 4 4] Ul±, KWLfcJ:5K^4O||Jfi03JglB© 

a3taa^-if-^BtJ:n«, /j^. u 

if-jgaco/hsafk, istt^fk^nm-ct 5 a «mc, *^ 
)iwJl5^iwsa(-J3v^T« s h e -c a w-if-t n c 

&ScOV-if-)t^ttJ^$tu5<7)-C, He-C d U—if 
[004 5] [ft85] ULL, aW Lfc*«WroHJgrojg 



(6) 



0-243915 



[0 04 6] (ME 1 ©ftffl, %*) ME 1 
±Ea?ltflHW3t*s**»3R7 r W /<*e«i- 5 w i: IcJ: 
5= 5357T-f/<Htpntttasfiv*fcft, i£*©J;7lci*i 

Jfioj:3fc±E**««SBIcJ:*ttf, iEfiSISI©^ 

[0 0 4 7] 2. MEl (Cfc^T, ±te5^7 7f^t 
±EMt#3R7 7 -f /<tt, Ul«BCT'>4 < fc 1 #© 

[oo48] mm 2 mm, a*) me 2 ©smugi 

-f K/WfcLT, jafi3fcfcaiirjti:4:ISI3fmi:<fc 
Eiw^SlcSPxT, Sfci::, »fi*fca**fcl>!ID{fc 

m&bm&rzz.t\zs:*> % »*«fca*ii«i<0*tis; 
-sit******. 

[0 0 4 9] 3. ffe2£&VvC, ±E'*>K/M4, Jb 

[0050] (me 3 roftua, 3am) me 3 ©$?t®fg 
a»e>aat*tf, #Kafi3tfl8Wffl^3i7 7-r k 

/KBBiflfcBB*** z£ttBB£Bfi£«r{fc**-S. WE 
3©«3t*«iSBIiJ:ixtf» WB2©Sft*fclo*.T, $ 

[0 0 5 1] 4. ME3IC*3^T, lE'<y K/Hi, 

ft3 J: 5 J&Sf 5 £ fc «t«f« t -t-SSytB^K. 
[0 05 2] (ME 4 ©f£Jl, a*) ME 4 ©iHftffif* 

saws^-cia, ±!25^7 7 ^/<titEMM7 7 

-f /<«y<> K/Hb LT, afi3ti:a#JfciKI3ri§] tffcB 
«>bW*t$*» #i:®ig)fe!SWffl^7 7^^^^>' K 



5. ME4©Bft«g5SSBfcJ:fttf, ttE3©»*Jcin 

B3t««S«r(T5r ir*S"C#S. 
[0 0 5 3] 5. ttClfCttVvC, ±EW*B»4±E 
^7 7 ^^t±EMM77 KVWfc Lfc 

±E53S7 7-f'<~, a*IBW^4:±E#j*»3R7 7-f 

[0 0 5 4] (WE5»fPffl, ME5©*7tBg 
S-Bfcfi^Ttt, ±B****tr«V^-C±»B*77-f 
><* J:r;J:E^fiEM77 4*trtStt'0 K;k\*N8tC 
*ft*ftBfi*fc±l«i*3fc&AW$-e:S, ±E 
^3? 7 7 /<tlE#*»*7 7 -f K/Wk t 

•c. ae*tiiff*fcKiJPicfitBi»e)a»**5. m 

E5©Sft*«»«lcJ:ntf. f*Eio«i*<c*DitT, 

4. (t*«>rtflWI*:5W hJtfW (-'©'gig©^"?;*: 

[0 0 5 5] 6. u— !f-«fB#a«r^trB3tB«» 

mm, 

loose] 7. k~ f-fem^mzttakftm&m 

©^ K3t«Srl»»-t5Ci:4r»»4:-r4S3t««SEfi. 
[0 0 5 7] 8. ttE7U::fo^T, ±Efitt*©5t 

4:-f5ci:*r»»i:"*-*«3t*««B. 
[0 0 5 8] (WE6~8©S6S) fi£* x Hl^tii^WO 
9 2/08 5 1 5»fflt#KB7S*JxfcB*B««fifc 
IS, SttfOH'TSBXKSOvvtJlMEJSi'--- ;f-<r{K 
i^-t-saW^^^ix-cv^o r©^Si-*5^T(4, u— 
*'-f&«(CTU-1r ! -©.qam$r^t)-a:5^»©7y't' K5t 

Srfflv^. r©^-r K*tta#» *fe-c*>o, a 

iS3t{wS^<B3tl4*fe3t^tft>©-e*>ofc„ ZOlt 
ft, ^-f K3t©SW3t*«B36©*4*»KB* L, IE» 
*B3t««4rttif 5 i BHasfcofc. (+E6 - 8 

[00 5 9] (ME 6 ©fEffl, Jft'JK) ME 6 ©«7tm^ 
«BJc«tntf, ±E^W KJt^B5tftfi*JftftU, ±E 

[0 0 6 0] (ME 7, 8©f^ffl, 53)*) ME 7, 8© 

B3t«u«Bfciixff, mmmt^m^i:v±m^-( k 



(7) 
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[006 u 9. ^■m-W^—f-^'y^-^t. mm 

<n%.mi:\cftt£1rZ>ytftWi^&b. -kElfl l ©ftiH&ifc 

&§£&£tvfc±Eif?l© 
3t$£±E|g2©3t#ii£!5!)igftt LTii*Sl-?)3t7 7 ^ 
^*I§§t> ifi|g£tifc±ES[U ©*$££#-*<:/ 

[0 0 6 2] (flE9©ftU8, am) ftE 9 CO U— 

KBic*s^Ttt, ±E*#fc v-v- xvmfi ztutit 

I*. ±E£2©ft*ft£iaSttiLT±E3te:7 7^'<*9'l§ 

[0 06 3] 10. ^E9(cj3V^T« -hE^fti'- 
w— if-**- J: 9 tti/j * lxfca»© Jt«* l * 

[0 06 4] (ME i o ©f^ffl, a*) ttE 1 0 CO u- 

5= ME l 0 co u— !f-«ajc ititf, #E 9 ©amic 
[0 06 5] 11. ^E 9 KfcV^T, ±E»fi«»# 
[0 06 6] (ME i i ©f£ffl. am) ME 1 1 CO u- 

&ft«o^cosest*5o #iei i <d\s~~ f-mm^x 

[0 0 6 7]12. ^E9C*Jt^-C, ±E»*«lft^ 
ftic J:$aEftSE*ft©±E& 1 ©3t»rt#fe*fcf4*^ 

u-lf-Ktt. 

[0 0 6 8] (ME 1 2 coflUB, a*) ME 1 2 CO U- 

(4, 0, ±ESB 2 ©*&©«« 

14, *^3t-e*>«« #£l 2©U~ ^-^EtCtSi, 

mue 9 ©am fc*n *t , *»®*3 j; t* u~ -tf-s w?& 

[0 0 6 9] 13. JB l <B»fi©# 1 ro3t»SrW/jf 
l ©f«#i'-!)'- j e^a-yi't , *2©ftg» 



$ 2 <D^tm^mti-r^m2 n^m^—f-^a.-^ 

t. ±ESElOft»S:*S«»-*-5«ft«»*ai:, ± 
ESftS£***ifc±EI& 1 ©3t«l*±ffilS 2 ©ft&fclb 
fi*i LTii«-*-$3fc7T'f ±Eti*s£ft 

[0 0 7 0] (#E1 3©ffffl, am) MEl 3©U- 
"•P-SSBfcfcV'-Ctt, ±E2o©i|y»flsU— !f— 

v) t ^fa^ i (0&S©H l ©36JIJ3 ±V±E» 
2 ©i£fi©|g 2 ©3tH4rHl^1-5o -kES 1 ©fti&£& 
fi»L, &ft«*S;hfc±EiBl©3fc»»4. ±E^2 

5o t®«5*ixfc±Em 1 ©tt*ll4, £#~0«e$;h,3. 
MEl 3©w~tF-3gBlzj:3*, MS© u—if-ttft 

[0 0 7 1 ] 14. 3»i*3V^> ±E8l©* 

U— if-* a. 1 ±fB^ 2 ©¥«& V-lf-* 

[0072] (#e 1 4 ©ftuB, am) ftE 1 4 ©U- 

■tP-KB^Js^Ttt, ±E**#U— tf-^^^-/u© 
'>/i< fct-*t±, ±E«*©iNf#V'— •P-JR^Srl* 
fe, CHfja«!c©^ftu— tf-K^F iOtH/j$ii«:« 

^f-a^6^38»LTV^5o ME l 4 © u— tf-^HlcJ; 
5i, WEl 3©am^DxT, KKM&^»tt^- 

[0 0 7 3] 15. ME 1 3 (CltJV^T, ±E»ft«» 
#a»4, JB2K!B««**^-T?*>5 3t«r!|*ati-5U 

[0074] (ttEi5©fm am) meis©w- 

¥-HefflicJo^T(4, ±EaitS^m^©l4, MS2i#iE« 
%4Sf fCfc 9 , i£ft2etfe£*i/t8? 1 ©^I4tc©SS 
©^©StSt/i5 n #Ei 5©u— tf-^BtciS 
t, WEl 3©amic:ifl^T, B»ltt«fcliUfcu— !f 

[00 7 5] 16. We i 3 ^c:^5^^T, ±Ei£fi£& 
¥aK«fc5&ftK»«©±E®l©3titft»4, #fe*fc»4 
**l-3fe*> 0. ±Em2©3tl|{4#^3tr*fo5- jrtrtt 

[0 0 7 6] (#El 6©f^ffl, am) f+El 6©U- 
if-^Blcio^TI4, *ft«»«ro±E«2©3t*Ott 
fii4. 1§&-£t-\±'%?!-%X-h<0 , m 2 ©)tilS©jSgf4, 
#^)feT*5, ttEl 6© u— if-SEBK. J: 5 t , ME 
1 3 ©ami-id ;LT, *3tBfi*Jj:t;U'— tf-RRWf&S! 
(Cig L'Ac »f-ftft*»5 r t ^t?# 5 0 

[0 0 7 7] 

[^pj^©am] Rwufcj:5fc**w<oat*«* 



(8) 
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nan *3g95©ig i ommw&Btti- 

[0 3] i2©^SiffcoT, 0 3 (A) , (B) , 

(c) tjifjxa 2 ©A^aa, B*aa. c^si 
0-efc-5 o 

[04] HlOtt%ftitll^ttflUfiS(c:j3lt5?^ 

[05] %\ <nmm<nBBv>ikftwi&ft®mmmz&ii 

[0 6] l 09We»tt0S%MAtttt£B££tt 

[07] % i <Dnm<DMm<Ditytm&ft$immmc&ii 



[01] 



4 6 5 7 


/ 9 




o!oV|li3li- 


I ,10 

J ecu ^ 

11 




f 

ye 


1 CCU "j 


J 




1 £ O 



6 fe * a 



[0 s ] m i ©ni&©^si©s)feagrtffi^is^jott 

BrE0. 

[09] Esro^Tfcot, 09 (a) , (B) , 
(C) , (D) »± 4 *:ive;H0 8 ©A&&0, Bfc£ 
0, C&&0. D^m0«r^-t-» 
[010] fg l ©£ffi©JB&©*3fc«fgSi*i3i&3SlIIC*5 

w»f®0„ 

[0ii] *^^icHii-t-5m2©iift©^s©a)tfi 
[012] *&mKWt?t 5^3©nffi©^s©^)t® 

[013] *fS95«w§8ig-t-5f|4©||ig©Jg&©$3fc& 
[#^•©151911 

3, 2 1, 2 4, 2 7, 3 3, 3 6 7-f htf'C K 

mux) 

1 4, 2 2, 2 5, 2 8, 34, 3 7 Fhl&My 4 V 

1 5, 2 3, 2 6, 2 9, 3 5, 3 9 6£3fcffl5^ 

[0 2] 




[03] [04] 
(A) (B) (C) 
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[17] [H8] 




(10) 
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(72)|6^# * 

(72) * 

(72>3291# ft& 

JS£SB&£Ete*«2Tl43#2^ *y 

^*ft^X||M*:E<:#ttF*l 
(72)^8^ SA/^T §£- 

^H5^SE1t^«2TS43S2^ *y 

>^**#X3?«iS;£#I*| 



(72)«^# mm ® 

mS^^E«y«2TS43#2^- *y 
(72)3§lp|# £f& 

«»:a5g5«E«^«2TS43#2^ *y 
(72) #m 

(72)|g^# MM. fi£A 
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